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Gm. 
PROTEIN 


Recommended 
Daily Allowance 
for a 10 Ib, infant 


Lactum formula 
for a 10 Ib. infant 


e for greater nitrogen retention 


e for firmer muscle mass 


LACTUM 


NUTRITIONALLY SOUND FORMULA FOR INFANTS 


In the bottle-fed infant, a higher protein intake, with 
greater nitrogen retention, results in firmer muscle 
mass, better tissue turgor and better motor develop- 
ment.! A protein intake that does not maintain positive 
nitrogen balance “‘cannot be considered optimal or 


even safe for any length of time.’’? 


During the first year of life, the infant’s nourishment is 
derived primarily from his formula. Hence it is espe- 
cially important that the formula be generous in pro- 
tein. The usual Lactum® feedings provide 2 Gm. protein 
per pound of body weight—25% more than the Recom- 
mended Daily Allowance of 1.6 Gm. per pound (3.5 
Gm. per kilogram). 


1, Jeans, P. C., in A.M.A. Handbook of Nutrition, Philadelphia, Blakiston, 
1951, pp. 275-298. 2. Stare, F. J., and Davidson, C. S., in The Proteins, 
American Medical Association, 1945. 
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«...and be sure to take your VITAMINS!” 


Infections with attendant fever and anorexia 


increase the body’s vitamin requirements. 
Adequate vitamin supplementation 
is a dependable way to meet this need. 


MERCK &€ CO.,Inc., Ranway, N. J.—as a pioneer manufacturer of Vitamins—serves 


the Medical Profession through the Pharmaceutical Industry 
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How Carnation 
protects the baby’s formula 
from farm to bottle 


The physician is assured Carnation guards his recommen- 
dation with extreme care. From raw milk to grocer’s 
shelf, Carnation constant quality control safeguards 
uniform high quality, freshness, and nutritive values. 


1. From the famous Carnation Farms near Seattle, cattle 
from world-champion bloodlines are shipped to sup- 
plier herds to help improve the Carnation milk supply. 


3. Carnation supplier herds and equipment are inspected 
regularly by Carnation Field Service Men, Only milk 
meeting Carnation’s high standards is accepted. 


2. In the Carnation laboratories, continuing research 
guards the purity and nutritive values of Carnation 
Milk—develops new and improved processing methods. 


4. Every drop of Carnation Milk is processed solely by 
Carnation, in Carnation’s own plants, to Carnation’s 
high standards, assuring high quality and uniformity. 


THE MILK EVERY DOCTOR KNOWS 


5. Carnation store stocks are date coded and inspected 
regularly by Carnation salesmen to assure freshness and 
high quality whenever a mother makes her purchase. 


A NEW IDEA! 
More and more physicians are / 


suggesting the use of reconsti- 

tuted Carnation Milk during the 

transition from bottle to cup, to 4 
avoid digestive upsets and en- SN 
courage baby’s ready accept- 
ance of milk from the cup. 
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P E N TOT H A 


(Sterile Thiopental Sodium, Abbott) 


pain...no memory 


WITH PENTOTHAL Sodium, administered rectally, 
your pediatric patients have no awareness of the 
operating room, no memory of the experience. 
Instead, they drop off to sleep in the security of their 
own rooms hefore surgery, awake there afterward. 
Controlled, individual dosages may be given to 
attain levels ranging from preanesthetic sedation to 
basal anesthesia. Rectal PENTOTHAL offers a wide 
margin of safety. In many short, minor procedures, 
Rectal PENTOTHAL may serve as the sole agent. When 
general anesthesia is desired, Rectal PENTOTHAL 


may be used to reduce the 
dosage of inhalation agents. Abbott 
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unsurpassed 
pediatric 
antihistamine 


Pyribenzamine Elixir 


A palatable, spice-flavored antihistamine, Pyribenzamine 
Elixir offers highly effective therapy in a broad range of 
allergies. Dosage can be readily adjusted to any age, 

any individual requirement. Prescribe this well-accepted 
medication alone or as a therapeutic vehicle. Each 4 cc, 
(approximately one teaspoonful) contains 30 mg. 
Pyribenzamine (tripelennamine) citrate (equivalent to 

20 mg. Pyribenzamine hydrochloride). In pints and gallons. 
Ciba Pharmaceutical Products, Inc., Summit, N. J. 
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What could be more natural than for mothers to ask 
you what shoes their children should wear? You cannot give 
them better advice than to recommend Selby Junior Arch 


Whe the Preserver Shoes. 
(/] CT" gs Especially designed for infants, and children of all ages, 


Selby Junior Arch Preservers are unsurpassed in design and 


Wa lf construction. From the broad toed lasts, skived out at the 
. NM inner border to accommodate wedging, the use of only the 
highest quality, light, strong, flexible, long-wearing leathers, 

Ne through the more than one hundred and seventy separate 

, OUP operations that go into making each shoe, the excellence of 


Selby Junior Arch Preservers is the result of the knowledge 


A hi 4 and skill acquired in more than three quarters of a century 


You can recommend wedge-constructed Selby Junior 
Arch Preservers with confidence. 


When you recommend shoes for your patients, please 
remember—Selby Juniors are the only genuine Arch Preserver 
Shoes for children. 


The only 
genuine 
Arch Preserver 
Shoes 
for 


children 


BROAD BASED HEEL 


ALLOY SPRING STEEL SHANK WEDGE CONSTRUCTION 


@ If Selby Junior Arch Preservers are not avail- 


ARCH PRESERVER 
The Selby | SHOFS 


Shoe Company 
Portsmouth, Ohio 


MORE THAN THREE QUARTERS OF A CENTURY OF FINE SHOEMAKING 
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“In infants and children... particularly effective’” 


Convincingly documented in the literature is 
the particular effectiveness of Cellothyl Granules 
in restoring normal bowel function to infants and 
children suffering from chronic constipation. 

Vignec and Mitty report, “...often one or two 
days of administration of methylcellulose (Cello- 
thyl) produced the desired results.” In a series of 
115 cases “satisfactory results were obtained in 
88.7 per cent of cases of varying severity.”" 

In another study of constipation in children, 
Seidmon noted, “There were no failures in the 
group who took the medication.”? 

Cellothyl Granules are designed for ease of 
administration. Odorless and tasteless, non-aller- 
genic and non-irritating, they are simply 


designed 
for pediatric 


practice 


Cellothyl 


GRANULES 


sprinkled on food. There is no interference with 
normal digestion or absorption of food.’ ? 

Normal bowel function can be restored with- 
out setting up a damaging cathartic or enema 
cycle. Cellothyl is effective even when response 
to other methods has failed.’ 

Cellothyl acts physiologically, following the 
digestive gradient unhurriedly, like food. Smooth 
bulk is provided in the colon and more normal 
peristalsis is thus encouraged. 

The usual dosage is 4 level teaspoon 
(0.5 Gm.) 1 to 3 times daily. Supplied in bottles 
of 25 and 100 Gm. 


Bibliography: 1. Vignec, A. J., and Mitty, V. C.: J. Pediat. 
40:576 (May) 1952. 2. Seidmon, E. E. P.: Am. J. Digest. 
Dis. 18:274 (Sept.) 1951. 


the original 
methylcellulose 
“peristaltic” 
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. 
Why 


a Bremil formula 


minimizes the possibility of excoriations from Ammoniacal 
Diaper Dermatitis... because of its uniquely adjusted content 
of protein' (methionine added) and carbohydrate’ 


and in addition: BREMIL minimizes the possibility of hyperirritability caused 
by subclinical tetany 
BREMIL minimizes the possibility of digestive upsets 
Conforming to the pattern of breast milk, and containing all nutrients 


known to be essential for the newborn, including ample “metered” 
multivitamins, BREMIL is next to breast milk for uneventful feeding 


Easy to make (needs only boiled water)... stable... costs 
less than a penny an ounce — no more than ordinary 
formulas needing vitamin supplementation 


Standard Dilution: 1 level tablespoonful BREMIL and 2 fluidounces 
cooled boiled water 


Supplied: In 1-lb. tins, through all drug channels 
References: 1. Goldstein, L. S.: Clin. Med. 59: 455, 1952, 2. Pratt, A.G,: A.M.A. Am. J. Dis, Child. 82: 429, 1961. 


for samples and literature, write to: 
Bordens PRESCRIPTION PRODUCTS DIVISION 3650 Madison Avenue, New York 17 @) 
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one of the 44 uses for short-acting Mtiuls utal 


In a matter of moments, her nerves will be calmed. 
Her anxiety will be alleviated, And her tensions 
will slide into somnolence. 


Short-acting NemBUTAL (Pentobarbital, Abbott) 
can produce any desired degree of cerebral depres- 
sion—from mild sedation to deep hypnosis. 


The dosage required is small—only about one- 
half that of many other barbiturates. 


Hence, there’s less drug to be inactivated, shorter 
duration of effect, wide margin of safety and little 
tendency toward morning-after hangover. 


In equal oral doses, no other barbiturate com- 
bines quicker, briefer, more profound effect. 


Good reasons why the number of prescriptions 
for short-acting NEMBUTAL continues to grow— 


after 24 years’ use in more Obbott 
than 44 clinical conditions. 


For mild sedation try the 50-mg. (%-gr.) 
NEMBUTAL Sodium capsule. 
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SCURVY 


is more common 
than many think 


= 


PREVALENCE OF SCURVY 


Histologic examination* of bone structure in 
1300 infant post mortems revealed that scurvy 
occurred more than 10 times as frequently as 

is usually shown by clinical diagnosis. The most 
susceptible age is from the fifth through the 
eleventh month, with approximately 17% of 
infants exhibiting the histological signs. Over 
half of the children with scurvy had never, 
received supplemental vitamin C. How easy 

to prevent, when Florida citrus is so rich in 
vitamin C content — so convenient, so 
economical, and so pleasant to take! 

* Bull. Johns Hopkins Hosp. 87 :569, 1950. 

FLORIDA CITRUS COMMISSION + LAKELAND, FLORIDA 


FLORIDA is 


ORANGES GRAPEFRUIT TANGERINES 
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EHIND THE STEADY 
ADVANCE OF 
AMERICAN MEDICINE 


... Stand the men and women of the research 
laboratories ...and the business enterprises that 
support and help make possible this free and 
independent research. It is this teamwork be- 
tween science and industry, between the profes- 
sional man and the businessman, that contributes 
so mightily toward improved programs of pre- 
natal care, lower infant mortality rates, higher 
standards of hygiene and nutrition, better facili- 
ties for professional training, and the many other 
achievements that have made ours the highest 
standard of public health in the world. It is this 
kind of cooperation with science that has made 
Pet Milk foremost with more and more of the 
nation’s pediatricians. 


YOUR SPECIFIC RECOMMENDATION 


can assure that babies in your care 
will get the brand of milk that merits 
your confidence and support... the 
milk with more years of experience 
behind it than any other... the milk 
that stands for and aids scientific 
research and development work 

..+ Pet Evaporated Milk 


Pet Milk Company, Arcade Building, St. Louis 1, Missouri 
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CopyRiGHT, 1954, BY THE AMERICAN MEDICAL ASSOCIATION 


CONGENITAL AFIBRINOGENEMIA 
Report on a Child Without Fibrinogen and Review of the Literature 


ROBERT W. PRICHARD, M.D. 
AND 
ROBERT L. VANN, M.D. 
WINSTON-SALEM, N. C. 


HE COMPLETE congenital absence of fibrinogen is apparently one of the 

most unusual anomalies, since only 21 cases have been reported to date.* In this 
presentation the 22d patient is discussed and a brief review appended. Aside from 
their rarity, these patients present findings which throw light on other, commoner 
problems and are examples of conditions which are impossible to produce experi- 
mentally at present. 


A 19-day-old white boy, the child of unmarried parents, was referred to the North Carolina 
Baptist Hospital on Feb. 1, 1952, for the diagnosis and treatment of persistent bleeding from 
the umbilical cord. He was the second child of a 35-year-old mother, the product of a full-term 
gestation, without complications, with spontaneous delivery after an eight-hour labor in another 
city. The mother had been given 5 mg. of a vitamin K analogue prior to delivery. On the 
second day of life, oozing of blood from the child’s umbilical cord stump was noted. An indefinite 
prolongation of the clotting time was present. Vitamin K was administered to the child. The 
laboratory methods, exact drugs, and dosages are not known. At 60 hours of age the infant 
was given 55 cc. of four-day-old preserved whole blood. Bleeding ceased for three days, then 
began again. Despite this continued oozing the child’s general condition remained good, and 
he was discharged to an orphanage on the 12th day of life. The seepage of blood then continued 
until his admission to this hospital. 

Physical examination upon admission here showed a well-developed slightly undernourised 
child, who did not appear ill. Positive findings consisted of bleeding from a previous fingertip 
puncture and from the umbilical stump and a maculopapular eruption over the diaper area. 
The liver was felt 1 cm. below the right costal margin, and the spleen was barely palpable. 

Laboratory data showed no clotting of the patient’s blood in the test tube, either at room 
temperature or at 37 C. The bleeding time, judged from the finger puncture done before 
admission, was roughly 30 hours. Other findings were HGB. 14.0 gm. per 100 cc.; RBC, 
4,500,000 per cubic millimeter; hematocrit, 45% ; sedimentation rate (Wintrobe), 0 mm. after 
one hour; platelets, 160,000; WBC, 17,000 per cubic millimeter, with a normal differential 
count. Kahn and Wassermann tests were negative. There was no occult blood in the feces. 
Capillary fragility was not increased as measured by the tourniquet test. A prothrombin time 
determination by the one-stage Quick method, with a 12-second control, yielded no clot what- 
soever in the patient’s plasma. A concentrated thrombin solution, 5,000 NIH units in 1 cc. of 
isotonic sodium chloride solution, was added in a 0.1 cc. aliquot to the usual 0.1 ce. aliquots of 
plasma, thromboplastin solution, and 0.02 M calcium chloride. In the control tube, using these 


concentrations, a clot appeared in seven seconds. The patient’s plasma showed no clot up to 


From the Departments of Pathology and Pediatrics of the Bowman Gray School of Medicine 

of Wake Forest College. 
* References 1-17. Diamond, L. K., and Borges, W.: Congenital Afibrinogenemia, read 
before the International Society of Hematology, Buffalo, Aug. 23-26, 1948 (three cases reported). 
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five days. The amount of thrombin was varied, but a clot never appeared. Up to 0.5 cc. of 
such a thrombin solution was added to the patient’s whole blood, but no clot appeared up to 
two days. A provisional diagnosis of afibrinogenemia was made. Electrophoresis of the patient’s 
plasma was done on the seventh hospital day, when the patient was 26 days old. The plasma 
was diluted 1:3 in a barbital (Veronal) buffer at pH 8.22, ionic strength 0.1, and had no com- 
ponent with the mobility of fibrinogen, while the usual peak was present in the control (Figure). 

Shortly after admission, after blood had been drawn for the necessary studies, the infant 
was given 50 cc. of fresh whole preserved blood. Oozing from the finger puncture and umbilical 
cord stopped within six hours, the exact time being difficult to determine. When blood was 
obtained by femoral vein puncture six days after admission, oozing from the puncture site 
was again persistent, and the patient was given 50 cc. of plasma which had been frozen when 
freshly prepared, with almost immediate stoppage of the bleeding, which did not recur. His 
hospital course, except for the bleeding noted, was that of a normal infant. 

On Aug. 22, at approximately 714 months of age, the patient was seen again for further 
blood studies. He had developed normally, and his height and weight were within the 50th 
percentile for his age. Epistaxis had accompanied an upper respiratory infection on a single 


Albumin 
CONTROL 


PATIENT 
Albumin 


Electrophoretic patterns (descending) of patient and a control, run under identical conditions. 
The usual fibrinogen peak ¢ is absent in the patient. 


occasion at an unstated age. The passage of hard feces was once accompanied by a brief episode 
of anal bleeding. At 2 months of age he had had a finger puncture in a physician’s office and 
had bled from it for 25 hours. Two teeth had erupted at 6 months of age without bleeding. 
At the time of this follow-up examination, the bleeding and clotting times were again indefinitely 
prolonged, and clotting did not take place after addition of thrombin to whole blood or plasma, 
as noted above. 

On Oct. 23, 1953, at 21 months of age, tne boy was seen again. He was in the 97th percentile 
for weight and the 50th percentile for height. He had 18 teeth and had bled only slightly and 
briefly with the eruption of 2 of these. A huge hematoma of the forehead, resulting from a fall 
one week before, was still present. The remainder of the examination was normal. Blood was 
drawn from the left antecubital space, and he promptly developed a hematoma, which was 
controlled with a pressure dressing. The blood failed to clot in the test tube. Electrophoretic 
studies again failed to show the fibrinogen component. 

In January, 1954, the boy’s local pediatrician reported by telephone that the patient had 
bitten his tongue while chewing cracked ice and had bled so profusely that he had to be 
hospitalized and given a transfusion to control bleeding. We have not seen the child since 
that episode. 
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CONGENITAL AFIBRINOGENEMIA 


We have not felt justified in trying the many procedures we would like to carry out on 
this child since they are not directly concerned with his welfare and are technically difficult 
at his age. When he is somewhat older, with accessible peripheral veins, we plan to try fibrinogen 
survival studies and other tests. 

A careful search for a history of a bleeding tendency was carried out by Dr. C. Nash 
Herndon, of the Department of Medical Genetics of this institution. The father had disappeared, 
but through the efforts of the referring social agency, considerable information about his family 
‘was obtained. The patient has a half-sister, 12 years of age, product of the mother’s former 
marriage, which had ended in divorce. This child has had no bleeding difficulty. The mother 
had had a spontaneous abortion at one month, preceding the birth of the 12-year-old child. The 
following relatives have had no history of bleeding: the mother; 8 male and 2 female siblings 
of the mother and their 15 children; the patient’s maternal grandmother and her 8 siblings; 
the patient’s paternal and maternal grandfathers and paternal great-grandparents; the patient's 
father, and the father’s sister and brother. The patient’s father had served four years with the 
armed forces. No estimations of fibrinogen levels were carried out on the relatives. There is 
no known consanguinity present. 


REVIEW OF LITERATURE 


At the time of this writing (February, 1954) we have been able to locate 
18 reports of 21 patients with congenital lack of fibrinogen. A report * of one 
patient is open to some question as actually being a member of the group of afibrino- 
genemia, and the validity of his inclusion is discussed below. A tabular summary of 
features of interest, following the plan of Henderson and co-workers,’ appears in 
the Table. The outstanding abnormality common to this group, and present in no 
other disorder that we are aware of, is complete incoagulability of the blood from 
birth. Absence of fibrinogen is a feature of all but the patient of Castex and 
co-workers,® in which it is said to have been present in trace amounts, as discussed 
below. Fifteen of the 22 patients are males. Cousin marriages appeared in the kinship 
of seven of the patients, occurring in parents or grandparents. Seven had siblings 
with bleeding disorders, although only the cases of Diamond and co-workers 
were proved to be of afibrinogenemia. In four reports ¢ there was hypofibrinogene- 
mia in one or more relatives of the patients. In others, where determined, parents 
and siblings had normal fibrinogen levels. Variable results were obtained from 
estimations of capillary fragility. Bleeding phenomena have been noted from an 
early age, most of them from birth, and bleeding was the cause of death in five 
of the eight who were dead at the time of the last report. It is surprising to note 
that these patients have less bleeding difficulty, on the average, than many patients 
with hemophilia, despite the complete incoagulability of their blood. Bleeding has 
been associated with the eruption and shedding of teeth, trauma, diphtheria, tubercu- 
losis, and surgery. There has been a variable association with low platelet levels, 
often unassociated with bleeding. Despite the lack of a fibrin net, healing of wounds 
has not been retarded. The variable nature of the bleeding tendency is illustrated 
by the patient of Henderson and co-workers.’ This boy, then 10 years of age, was 
admitted to the hospital for extraction of a deciduous tooth, which was loose and 
intermittently bleeding, and the adjacent deciduous molar, which was carious. As 
bleeding was expected to follow the procedure, an infusion of fibrinogen was pre- 
pared, and the authors were re» to assay the amount of this material required 


+ References 1-17. Diamond, L. K., and Borges, W.: Congenital Afibrinogenemia, read 
before the International Society of Hematology, Buffalo, Aug. 23-26, 1948 (three cases reported). 
t References 9, 13, 15, and 16. 
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CONGENITAL AFIBRINOGENEMIA 


to arrest bleeding, etc. Two hours after the extraction, without any treatment local 
or general, the bleeding stopped and did not recur. In similar vein, the bleeding 
time has been widely variable in these patients. The sedimentation rate of the blood 
has been low in the 10 cases in which it was mentioned. The prognosis is difficult 
to give because of the small number of patients reported, but seems to be poor on 
the basis of present data, with 8 of the 21 dead and the oldest reported to be alive 
° at 20 years of age. However, it is to be expected that the survival rate will improve 
as transfusion techniques have improved. It is quite likely, as mentioned by Hender- 
son and co-workers,’ that many others with this condition have died from umbilical 
. hemorrhage at the time of birth without diagnosis. Pulmonary tuberculosis occurred 
in two patients. Despite the lack of fibrinogen, Prentice’s ® patient had fibrous pleural 
adhesions but no fibrin in the tuberculous granulomas. The patient of Castex and 
co-workers ® had a tuberculous infection of the “primary” type and was given 
plasma in the hope that the fibrinogen therein would facilitate arrest of the process. 
In the short period he was observed up to the time of their report no effect could 
be demonstrated. 


COM MENT 


The small number of cases reported makes sweeping conclusions all but impos- 
sible. The onset immediately after birth might be expected in a congenital defect 
and is analogous to hemophilia. There are insufficient cases to indicate which sex 
predominates, but the seven girls make it a non-sex-linked recessive. Present evi- 
dence does not indicate the existence of a less severe degree of the defect in other 
members of the families. Several racial strains are implicated—Northern European 
and Semitic.§ Associated developmental anomalies are not common, only one 
patient in this group having one (harelip and cleft palate). 

One of the most interesting facets of the disorder is the apparent lower degree 
of morbidity, though not of mortality, when the disorder is compared with hemo- 
philia, despite the complete incoagulability of the blood, a finding never observed 
in hemophilia. Pinniger and Prunty * observed normal platelet distintegration and 
agglutination in their patient, occurring in a shorter period than in hemophilia. It is 
probable that this normal formation of “white thrombi” plays an important role in 
the difference. Nonetheless, our present concepts of inflammation and repair make 
it difficult to envision the repair of tissue defects by fibroblasts without a fibrin net 
to aid their physical progress. It is conceivable, as Castex and co-workers ° suggest, 
that these patients are not actually entirely without fibrinogen and that amounts not 
detected by our present methods are present. A tissue fibrinogen deficit has been 


. . 
demonstrated.** Such minute amounts of fibrinogen could gradually accumulate at 
the site of inflammation, although it is difficult to reconcile this with the observed 
, normal healing of wounds. Another thought is that the enzymatic processes accom- 


panying inflammation produce a substance which can substitute for the fibrin 
framework. The tuberculous granulomas of Prentice’s * patient contained no fibrin, 
although fibrous pleural adhesions were present. 

The question of absolute absence of fibrinogen is unsettled. Various means have 
been used to establish the levels: salting out with sodium chloride and ammonium 
sulfate, heating to 56 C., microscopic observation and serological tests,* electro- 
phoresis, and addition of concentrated thrombin solutions (present report). Only 


§ References 4 and 6. 
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Castex and co-workers ° detected fibrinogen. Since the presence of fibrinogen in 
only one-hundredth of the usual concentration will produce a clot when other con- 
ditions are met,|| their patient must have had even less than this minute amount, since 
his blood never clotted. One may question their technique, since they describe a 
visually observed “light fibrin net” on several occasions which they assayed by a 
nonspecific method. It is conceivable, since they do not mention sterile precautions, 
that this was bacterial or other contamination which could be assayed for nitrogen. 
It is equally conceivable that their patient actually had a minute amount of fibrino- 
gen, but we feel he should still be included in this group. The retesting of their 
patient with a potent thrombin solution would be interesting. 

A matter of some interest is the most sensitive current technique for qualitative 
analysis of fibrinogen. Dr. Brinkhous and Dr. Wagner {| feel that this is the use of 
a potent thrombin solution and direct observation of the plasma for a clot. It is 
probable that electrophoresis would not detect amounts smaller than 5% of the 
normal, whereas a clot will form with approximately 1% of the usual level. Sero- 
logical detection might be even more precise were a completely specific antiserum 
available. A possibility for the future would be the use of plasma of these patients 
in the preparation of an antiserum. It is reasonably certain that the above procedures 
are more sensitive than salting out, etc. 

The occurrence of tuberculosis twice # in such a small series may be ascribed 
to coincidence, but it is possible that the lack of fibrinogen affects the pathogenesis 
of the disease. Since afibrinogenemia cannot be produced experimentally at present, 
this hypothesis will have to be verified by naturally occurring infections in afibrino- 
genemics and will remain an interesting speculation for some time. 

Fibrinogen survival studies have been carried out by several of the writers on 
this subject. Lewis and Ferguson *’ found that by plasma transfusion administered 
therapeutically the patient’s plasma fibrinogen level could be raised promptly to 
normal limits, and in the subsequent decline about half remained four days later, 
but only a trace eight days after the transfusion. Gitlin and Borges ** found that 
after the first two days the fibrinogen followed a logarithmic decay curve, with a 
half-life of four days. Frick and McQuarrie,’* in studying the disappearance rate 
of fibrinogen after transfusion of Cohn’s Fraction I, found that the zero level was 
reached in 12 days. No descriptions of acquired resistance to plasma transfusion, 
analogous to the acquired resistance of hemophiliacs, has been encountered. 


It is commonly accepted, on the basis of studies of hepatectomized animals, that 
the liver is the site of fibrinogen production. No anatomic or functional liver impair- 
ment has been detected in these patients. The tuberculous patient of Prentice ® had 
an enlarged liver which was not specifically diseased and showed no microscopic 
findings to indicate the cause of enlargement. Severe liver disease has been asso- 
ciated with decreased fibrinogen levels in a large number of cases, lending support 
to the hypothesis, and the observation is almost a matter of common knowledge. 
Acquired afibrinogenemia, with no clotting of the blood, has been observed in 
association with widespread tuberculosis of the liver,’* congenital biliary atresia,’® 
“purpura fulminans,” *° and hemolytic anemia.® However, afibrinogenemia has also 


|| Wagner, R.: Personal communication to the authors. 
4 Brinkhous, K., and Wagner, R.: Personal communication to the authors. 
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been observed in widespread bone-marrow metastases from prostatic carcinoma, 
with uninvolved liver ** and premature placental separation. It has been suggested 
that the entire reticuloendothelial system is concerned with fibrinogen production. 


Transitory platelet depression, as previously noted, has been observed in some 
patients without relation to bleeding episodes. It is our opinion that the platelet 
count is one of the least satisfactory determinations done in the hematologic labora- 
tory on a routine basis and unless verified by direct observation of a stained smear 
and clot retraction is not to be relied upon. The latter is not possible under ordi- 
nary conditions in blood which does not clot, of course. In our opinion, the platelet 
observations are open to a reasonable doubt, and even if accepted apparently play 
no part in the bleeding phenomena. 

The observation of increased capillary fragility in some patients is difficult to 
interpret, as are the differences between sensitivity to positive versus negative 
pressure. No hypothetical background is available, and further observation is the 
only recourse. 

Present facts offer no pathogenesis for the disorder, except for the evidence 
that it is sometimes apparently genetically determined. No functional or morpho- 
logical lesion other than the main defect is apparent with present methods. The 
disorder must result from decreased or absent production or increased destruction. 
Castex and his co-workers *® and Lewis and Ferguson" are the only ones who 
have tried an assay of fibrinolysins, to our knowledge, and found them within nor- 
mal limits by the method used. No other data are available. 


The differential diagnosis is reasonably straightforward. Once the absence of 
clotting is determined, hemophilia is ruled out. This may be rapidly accomplished 
by addition of thrombin and should prove helpful in newborn males, in whom it is 
a consideration of importance. If this simple procedure is carried out, it is likely 
that many more instances of this disorder will be discovered. Other unusual dis- 
turbances of blood coagulation are similarly ruled out by the absence of clotting 
upon addition of potent thrombin solution. We have hitherto not touched upon 
one of the most important conditions which must be differentiated—the acquired 
form of afibrinogenemia, discussed above, and the congenital and acquired forms 
of hypofibrinogenemia. The few reported instances of congenital hypofibrinogenemia 
have not been associated with incoagulability of the blood. The acquired forms of 
complete and partial absence of the protein may be suspected by the nature of their 
accompanying disease and an onset after the neonatal period. 

Treatment is the same as that of hemophilia. Local control of external bleeding 
not associated with shock or anemia may be sufficient. If inaccessible bleeding is 
present, unassociated with anemia, fresh plasma or thawed plasma frozen while 
fresh may be used. Fibrinogen solutions could be used, of course, but are not 
necessary. If shock or anemia is also present with internal or external bleeding, 
fresh whole blood is indicated. The cessation of bleeding is prompt, and the effect 
persists for a variable period, at least four or five days. 


SUMMARY 


The facts concerning a male child without fibrinogen are presented. As in others 
with congenital afibrinogenemia, his blood is incoagulable, and his hemorrhagic 
diathesis has been present since birth. 


709 


| 


A, M. A. AMERICAN JOURNAL OF DISEASES OF CHILDREN 


The various interesting facets of the disorder are discussed as are the differ- 
ential diagnoses and treatment. The last two are very simple and are within the 
range of any laboratory. 


The 21 previously reported cases are summarized in a Table, and some features 
of them are detailed. 


The initial electrophoretic studies were done by Dr. Brinkhous and Dr. Wagner, of the 
University of North Carolina School of Medicine. The latest study was done by Dr. William 
Boyce, of the Department of Urology, Bowman Gray School of Medicine of Wake Forest 
College. Dr. Edgar Benbow, of Greensboro, N. C., cooperated in this case. 
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AFIBRINOGENEMIA 
Report of a Case 


JESSICA H. LEWIS, M.D. 
AND 

JOHN H. FERGUSON, M.D. 

CHAPEL HILL, N. C. 


ONGENITAL hemorrhagic disease due to a lack of fibrinogen has been 
observed on a number of occasions. In the preceding paper, Prichard’ has 
reviewed the published cases, and in this communication we report an additional 
case. 


METHODS 


Most of the test methods employed in this paper have been described in detail. Prothrombin 
was assayed by three methods: (1) the standard two-stage method’; (2) a new, specific one- 
stage method,* and (3) the BaSO,-eluate method,* a new test in which prothrombin and pro- 
convertin are quantitatively removed from plasma and the prothrombin titered after activation 
in the presence of accelerin, proconvertin, thromboplastin (Soluplastin, Schieffelin & Company, 
courtesy Dr. E. W. Blanchard), and calcium. The proconvertin index is obtained during the same 
procedure by determining the percentage of thrombin formed during the first minute of activation 
before addition of proconvertin. Proconvertin was also determined by the method of Owren.* 
Antihemophilic globulin (AHG) and Plasma thromboplastin component (PTC) were assayed 
by comparing the effects of normal and patients’ plasmas on clotting and consumption of pro- 
thrombin in blood or plasma from patients with known hemophilia or PTC deficiency. 


REPORT OF CASE 


D. B. was a 3%-year-old white boy who entered Duke Hospital with the chief complaint of 
a large swelling over the entire right side of his scalp. He had been a known bleeder since infancy. 
Bleeding from the umbilical cord was controlled with difficulty after repeated plasma and whole- 
blood transfusions. Since that time, he has bled profusely on eruption of teeth and after trauma 
and has occasionally noticed painful swelling of the knees or ankles. No hematuria, hematemesis, 
4 hemoptysis, or melena has been noted. 
Family history revealed no incidence of bleeding tendency on the maternal side. The father 
was not a bleeder, but no history concerning his family could be obtained. 


Physical examination revealed a well-nourished, well-developed boy. The skin showed numer- 
ous purple-to-yellow spots, of varying size, scattered over his body. A large soft fluctuant non- 
painful swelling was present over the right parietal region. The teeth were very carious. The 
liver and spleen could be palpated 2 cm. below the right and left costal margins. Examination of 
the extremities showed no swelling or limitation of motion in the joints. 


From the Department of Physiology, University of North Carolina School of Medicine. 
This investigation was supported in part by a research grant from the Division of Research 
Grants of the National Institutes of Health, United States Public Health Service. 
* Owren, P. A.: Prothrombin-Activating Complex and Its Clinical Significance, read before 
the International Society of Hematology, Cambridge, England, Aug. 21-26, 1950. 
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Tests Carried Out Seventy-Two Hours After Patient Recewed Blood Transfusion 


Test D. B. 

Clotting time (37 C.) 

13’ 

80’ 

Prothrombin consumption ................. Over 95% 
Quick test ......... 29.2” (fleck clot) 

With added 18.5” 
Prothrombin, % normal 

Proconvertin 

Assay (Owren), % normal..............+. 98 

Proaccelerin, % 60 
AHG assay, % 100 
Fibrinogen, mg./100 39 
Circulating anticoagulant ...............++ 0 
Gerum antithrombin Normal 
Circulating fibrinolysin ...... 0 


Control 
(Normal Range) 


Solid 


FIBRINOGEN MGM PER 100 ML 


° 3 8 


Plasma fibrinogen levels in Patient D. B. following a plasma transfusion containing 2.52 gm. 
fibrinogen. Solid columns indicate estimated anticipated plasma fibrinogen values. 
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Laboratory Examination.—The tests recorded in the accompanying Table were carried out 
72 hours after the patient had received a blood transfusion. The whole-blood clot was very soft 
and incomplete. It retracted rapidly into a small lump, which did not change thereafter. (On 
three subsequent examinations no clot was formed.) The one-stage prothrombin consumption 
test, performed on serum one hour after clotting, showed that only a trace of prothrombin 
remained. The Quick test was prolonged, and only a fleck of clot was observed. The time was 
shortened by addition of fibrinogen. Prothrombin determined by the three specific methods was 
normal, as was proconvertin. Proaccelerin was slightly decreased. AHG and PTC were normal. 
No circulating anticoagulant or active fibrinolysin could be detected, and the serum antithrombin 
titer was normal. Fibrinogen on this examination was about one-tenth of the usual normal 
amount. 


Progress.—The patient received no plasma or blood for a four-day period, during which time 
his plasma fibrinogen level fell to zero and his blood became incoagulable. During the next two 
days, he was given four transfusions of fresh-frozen plasma, which contained a total of 2.52 gm. 
of fibrinogen. Employing his observed hematocrit values and estimating his blood volume as 10% 
of his body weight, we roughly calculated the plasma fibrinogen levels which might be expected 
if all of the administered fibrinogen were retained within the vascular system. These values are 
plotted as dark columns in the Figure. The linear plot shows the observed fibrinogen levels 
determined at intervals during the study period. On the final examination, only a trace clot (about 
10 mg. per 100 ml.) was found. As the patient did not return for additional examinations, we were 
unable to determine how long this trace of fibrinogen remained in his blood. During the post- 
transfusion period, the swelling over his scalp gradually disappeared. 


During the time when D. B.’s blood was incoagulable, a sample of plasma was heated to 56 C. 
for five minutes. No precipitate was formed. Normal plasma and fibrinogen-containing plasma 
fractions form heavy precipitates at 56 C. 


COMMENT 


Complete, or nearly complete, lack of fibrinogen is a rare disorder, which has 
been described in association with (1) severe liver damage,f (2) severe bone marrow 
damage,’ (3) destruction of circulating fibrinogen by active fibrinolytic enzyme * 
or by intravascular clotting,® or (4) congenital deficiency of unknown etiology 
(idiopathic). This case seems clearly to fit into the last category. His liver function 
tests were normal, and no evidence of active fibrinolysin or intravascular clotting 
could be detected. The presence of a bleeding tendency since birth substantiates the 
diagnosis of a congenital disease. Although idiopathic afibrinogenemia has some- 
times been reported as familial, the available information in this case did not indicate 
a familial tendency. His mother’s plasma fibrinogen level was a normal 380 mg. 
per 100 ml. 

As shown in the Table, certain clotting tests are significantly affected by severe 
lack of fibrinogen. Clotting time may be normal or no clot may be formed, depend- 
ing upon the amount of fibrinogen present. The appearance of the clot may be very 
suggestive. If it appears soft and incomplete and retracts rapidly but does not dis- 
appear (lyse), a plasma fibrinogen assay should be done. The Quick test is also 
affected by inadequate fibrinogen. Clotting may be absent or prolonged, and the 
clot may appear only as shreds or flecks. 

Prothrombin utilization was unimpaired, showing that, in this patient, despite 
the lack of fibrinogen, prothrombin underwent its normal fate of conversion to 
thrombin and subsequent disappearance through the action of serum antithrombin. 

In studying the survival of transfused fibrinogen in plasma administered thera- 
peutically, it was found that the patient’s plasma fibrinogen level could be raised 
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promptly to within normal limits, and in the subsequent decline about half remained 
four days later, but only a trace eight days after the transfusion. 


SUMMARY 


The bleeding disorder of a 34-year-old white boy was shown to be associated 
with a congenital idiopathic afibrinogenemia. Effects of this on various tests of 
clotting function were investigated, together with a study of the temporary survival 
in his plasma of transfused fibrinogen. 
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ACUTE ENDOCARDITIS IN INFANCY AND EARLY CHILDHOOD 


DUNCAN MACAULAY, B.Sc., M.D., M.R.C.P. (LOND.), D.C.H. 
MANCHESTER, ENGLAND 


CUTE ENDOCARDITIS is uncommon in early childhood and especially so in 

infancy. The purpose of this paper is to report in detail a case occurring in a 

newborn infant, to give an account of 13 others in children under age of 2 years, 
and to review the literature. 


REPORT OF CASE IN A NEWBORN 


A healthy woman aged 21 years was delivered of her first child on May 30, 1952. Delivery 
was normal, and the infant, a girl, weighed 8 lb. 6 oz. (3,800 gm.) at birth. She was routinely 
examined on the second day and presented no evidence of any abnormality. Breast feeding 
was instituted, and progress was satisfactory until the evening of the seventh day. She then 
vomited several times and was found to have a rectal temperature of 102.6 F. Examination 
showed a distended abdomen, with palpable liver and spleen. The terminal phalanx of the left 
thumb was swollen and red, and the skin over both axillae appeared rather red. The infant 
was breathing rapidly but was not distressed, and no abnormal signs were found in the heart 
or lungs. The fever persisted, and 12 hours later, in addition to the previous signs, there was 
edema of both legs, and movement of the right arm seemed to be restricted and painful. The 
infant was admitted to St. Mary’s Hospital 16 hours after the first sign of ill health had 
appeared. She was then gravely ill, with marked pallor and considerable tachypnea. The left 
thumb was swollen and red; both axillae were red and moist, but the skin was intact; the 
right knee was swollen and warmer than the left; there was pitting edema of both legs up to 
the knees; the abdomen was distended, and the liver and spleen were both palpable two 
fingerbreadths below the costal margin; the umbilical cord had not separated, and there was 
some slight reddening of the skin at the base. No abnormal signs were found in the heart 
or lungs. The urine was normal and sterile on culture. The white cell count was 26,900 cells 
per cubic millimeter, 54% being granulocytes. A provisional diagnosis of septicemia was made, 
and treatment was begun with chlortetracycline (Aureomycin), 100 mg., and chloramphenicol, 
100 mg., every six hours. Figure 1 shows the course of the illness subsequently, with the 
therapy employed. 

On the fourth day after admission, the infant was still very ill, in spite of the decline in 
temperature. Her respirations were shallow and rapid. She became cyanosed when removed 
from oxygen and was so dyspneic that she had to be tube-fed. She was slightly jaundiced, 
and the liver was rather larger than on admission. The abdominal distention increased, and 
she was passing offensive stools, There was an erythematous rash on the trunk and extremities. 
At this time the blood culture, taken on admission, was reported to have grown a feebly hemolytic 
Streptococcus which was sensitive to penicillin, chortetracycline, and chloramphenicol. In 
view of the possibility that some of the above findings—notably the rash, the abdominal dis- 
tention, and the offensive stools—might have been due to excessive antibiotic therapy, and 
because of the bacteriological report on the organism, chlortetracycline was discontinued and 
sulfamethazine was substituted, in a dosage of 0.25 gm. every six hours. This change was 
followed by a marked improvement, and after five days of sulfonamide therapy the temperature 
was normal, the spleen was no longer felt, cyanosis had disappeared, and the infant was feeding 
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eagerly. Chloramphenicol was discontinued, and oxygen was no longer necessary. The improve- 
ment was maintained until the 13th day, when, 24 hours after the sulfonamide therapy was 
stopped, her temperature rose. She was still in good condition, but on the following day there 
had been a relapse. The temperature rose to 104 F., severe dyspnea and cyanosis reappeared, 
and the spleen became palpable once more. The white blood cell count, which had fallen to 
10,800 per cubic millimeter after the institution of sulfonamide therapy, rose to 26,000. Blood 
culture, which had been sterile nine days previously, now yielded a growth of a feebly hemolytic 
Streptococcus, sensitive to penicillin, chlortetracycline, and chloramphenicol, i. ¢. a report 
identical with that given originally. In view of the first response to sulfonamide, this agent 
was again prescribed and, because of the acuteness of the relapse, 100 mg. of chlortetracycline 
was also given intravenously. The temperature fell promptly, but this time there was no 
corresponding improvement in the clinical condition. The infant remained breathless, cyanosed, 
and anorectic. A transfusion of whole blood was given, and on the same day a report was 


- 


a 


Blood 
Cultures 


Fig. 1—Temperature and weight curves and treatment in Case 1. S. indicates sulfonamide ; 
P., Penicillin; C., Chloramphenicol; A., chlortetracycline (Aureomycin); G., gram; Mu., 
megaunit. 


received that the Streptococcus cultured from the blood was insensitive to sulfonamide. 
Penicillin was thereupon started, and the infant’s condition appeared for a time to improve. 
On the fourth day of penicillin therapy the temperature was normal, breathing was easier, 
and she was feeding well. The liver and spleen were still enlarged; the right knee was still 
swollen, and movement was restricted; the inguinal lymph nodes on the right side were larger 
than on the left but were not apparently tender; the other septic foci—in the left thumb, the 
axillae, and around the stump of the umbilicus—had all cleared up. Apart from tachycardia, 
no abnormality of the heart was detected. A further blood culture was taken on this date, and 
the report subsequently received was that a Staphylococcus had grown, which was probably a 
contaminant. Thereafter a slow but continual deterioration occurred in spite of the continuation 
of penicillin in doses of 1,000,000 units a day (the child at this time weighed 7% Ib. [3,400 gm.]). 
Vomiting recurred and became severe. No change in the physical signs was detected until three 
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days before death, when for the first time a systolic murmur was heard diffusely over the 
precordium. This murmur was not heard constantly, but its presence led to the suggestion 
that endocarditis had developed. By this time the child appeared to be moribund, A second 
blood transfusion was given, and an intragastric drip w7s set up. Vomiting peristed, however, 
and weight was lost rapidly. Death eventually occurred on the 35th day of life, afcer 27 days 
of almost continuous treatment. 

Postmortem Examination.—This was performed by Dr. A. S. Woodcock, 20 hours after death, 

A small amount of greenish pus was found in the left middle ear. There was some slight 
swelling of the right knee but on section no macroscopic abnormality of the joint. A small 
abscess was present in the left lung near the hilus. Otherwise, the abnormal findings were con- 
fined to the heart. 

“Pericardium normal. Myocardium normal. Ductus arteriosus patent but narrowed. Foramen 
ovale just patent. Vegetations present on all cusps of the tricuspid valve with destruction of 
the normal architecture. The vegetations were soft, pink and yellow in colour, and one, 0.5 cm. 
in length rising above the posterior cusp of the valve, had a purulent centre. Aortic valves 
slightly thickened by pearly vegetations each about 1 mm. in diameter. The general architecture 
of this valve not disturbed. Mitral and pulmonary valves appeared healthy but in the root 
of the right pulmonary artery was a yellowish polypoid vegetation about 3 mm. in length.” 
By a misunderstanding histological examination was, unfortunately, not carried out. Post- 
mortem cultures were overgrown by coliform organisms. 


REPORT OF CASES IN INFANTS ( UNDER TWO YEARS OF AGE) 


After the occurrence of this case an attempt was made to estimate the frequency 
of endocarditis in infancy by examining the large material available in the records 
of the Duchess of York Hospital for Babies. The postmortem reports of this hospi- 
tal were available from the middle of 1921 till the end of 1952. In this period, 1,539 
postmortem examinations were carried out—all but 38 of them on children under 
the age of 2 years. Inspection of these 1,501 reports resulted in the discovery of 
13 cases in which the evidence for the existence of acute endocarditis seemed satis- 
factory. Summaries of these cases are given below. 

It is unfortunate that more histological reports were not available, since the occur- 
rence of noninflammatory changes in the heart valves of infants—hematomata, 
nodules, congenital irregularities—is a well-recognized source of confusion. How- 
ever, although in several cases specimens had been preserved, it was impossible to 
trace them, and the diagnosis in each case is based on consideration of the information 
available. 


Case 1.—This infant was a full-term baby boy, born on Jan. 13, 1929. He was breast-fed 
and progressed satisfactorily until the 12th day, when a septic spot was noticed on one finger 
and a swelling of the back of the head was observed. He was admitted to the hospital on the 
following day. The temperature was 101 F.; there were large fluctuant swellings over both 
parietal bones, edema of both feet, red fluctuant swellings over both external malleoli, similar 
swellings at the right wrist and in the right middle finger, and nodular swellings along both 
tibiae. The umbilicus was discharging a little. The infant was in fairly good condition in 
spite of the multiple lesions, and no abnormalities were found in the heart or lungs. Twenty-four 
hours after admission he started to twitch, and the temperature rose to 103 F. The twitching 
became almost continuous, a purpuric rash appeared on the face and limbs, and the infant died 
48 hours after admission. Necropsy showed collections of pus under the scalp, superficial 
abscesses in the right wrist and the right middle finger, pus in the tibiocalcaneocuboid joints 
of both ankles, and small collections of pus along both tibiae. There was a small acute ulcer 
in the duodenum. The kidneys showed multiple pinpoint hemorrhages, and in the left kidney 
there were several septic infarcts. The heart was smaller than usual; there was an excess of 
pericardial fluid, which was blood-stained; the myocardium appeared paler than normal; both 
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mitral and tricuspid valves showed fine vegetations along the lines of contact, and on each 
there was a larger friable mass of vegetation which was readily removed though adherent. 
Microscopic examination showed an acute streptococcal abscess of the myocardium and con- 
firmed the diagnosis of septic emboli in the left kidney. 

Case 2.—A baby boy admitted on April 8, 1931, at the age of one year. He had never 
thrived and was sent to hospital because of pallor and debility. On admission he showed 
evidence of active rickets. He weighed 12 Ib. (5,440 gm.), and his hemoglobin was only 23%, 
with a red cell count of 2,328,000. No cardiac abnormalities were detected at the time of 
admission. He did well for the first fortnight in the hospital, but then his temperature rose 
and his breathing became distressed, with indrawing of the lower ribs on inspiration. Examina- 
tion revealed a diffuse forceful cardiac impulse without apparent enlargement of the heart; 
there was a loud systolic murmur of the apex. The mild pyrexia settled in five days, but the 


Fig. 2.—Drawing showing vegetations on tricuspid valve in Case 1. 


infant’s condition never became really satisfactory, and the loud systolic murmur persisted. 
A purulent nasal discharge appeared, and for a day or two there was a discharge from the 
left ear. Death from cardiac failure occurred after two weeks of gradual deterioration. Necropsy 
showed pulmonary edema, a large firm spleen, marked passive congestion with enlargement of 
the liver, rachitic stigmata. The heart was extremely hypertrophied and dilated; the mitral 
and tricuspid valves were entirely incompetent, and there were minute vegetations on the 
mitral valve. 

Case 3.—A baby boy admitted on July 20, 1931, at the age of 4 weeks, with a history of 
diarrhea and vomiting for five days. On admission he was a severely wasted and dehydrated 
infant, weighing only 4 Ib. 5 oz. (1,955 gm.), with widespread skin infection. His course in the 
hospital was stormy, and after an initial improvement he had two severe relapses of diarrhea. 
He appeared to have recovered from the last of these, and on the morning of Oct. 9, he was 
noted to be looking very well and taking his feedings well. That evening he collapsed suddenly, 
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and, after a slight recovery, he died four hours later. Necropsy showed patchy consolidation 
of both lungs, acutely inflamed mesenteric lymph nodes, some cloudy swelling of liver and 
kidney, and “the aortic and pulmonary valves were seen to be much reddened aad the mitral 
and tricuspid valves showed small vegetations aléng the free edges.” 

Case 4.—A baby girl admitted on Sept. 5, 1931, at the age of 11 weeks, with a history of 
vomiting, loss of weight, and crying bouts for a month. On admission she was underweight, 
but there were no abnormalities on examination. At the end of the second week in the hospital 
she developed a mild attack of diarrhea, from which she recovered rapidly, and by the end of 
the fourth week she appeared to be progressing favorably. She had gained 8 oz. (230 gm.) 
in weight in a week and was taking feedings eagerly. Thereafter she began to go downhill 
rather rapidly. She vomited occasionally, ran a temperature between 100 and 105 F., refused 
feeds, and had repeated attacks in which she became pale with a rapid thready pulse and 
appeared moribund. She survived seven of these attacks in the ensuing three weeks but had 
a final attack on Oct. 24, in which the resuscitative measures formerly employed were without 
effect. No cardiac abnormality was detected during life. Necropsy showed congestion of the 
lungs and spleen, fatty degeneration of the liver, hemorrhagic areas in the suprarenals, and 
distention of the intestine. “There were obvious small vegetations at the line of contact of 
the cusps of the mitral and tricuspid valves. Sections of these vegetations had the usual micro- 
scopic appearance of acute endocarditis. Gram stained sections showed the presence of 
streptococci.” 

Case 5.—A baby girl admitted on Oct. 28, 1931, at the age of 23 days, with a history of 
coryza with diarrhea and vomiting for one day. On admission she was moribund, with pallor, 
cyanosis, and a temperature of 103 F. There were crepitations at the lung bases; the spleen 
was just palpable; the heart showed no abnormality except extreme tachycardia. She was 
treated with the resuscitative measures available, but made no response and died within 12 hours 
of admission. Necropsy showed widespread bronchopneumonia. Firm vegetations were present 
on the mitral, aortic, and tricuspid valves at about the line of contact of the cusps. 

Case 6.—A girl admitted on July 26, 1932, at the age of 1 year 5 months, with a history 
of poor health following an attack of pneumonia two weeks earlier. On admission she was 
found to have a right-sided streptococcal empyema. This was drained, and she did well for 
three weeks. She then became feverish and ill, with increasing cyanosis and toxemia, and died 
after five days. No abnormal signs were found in the heart up to the time of death. Necropsy 
showed thickened adherent pleura in the right chest, with a small amount of thinnish seropurulent 
fluid at the base; there was some pleural thickening at the apex of the left lung and extensive 
bronchopneumonia throughout both lungs; the spleen was friable, and the liver showed fatty 
degeneration; the pericardium was also thickened, and there was a yellowish serous fluid in 
the pericardial sac; adhesions were present between the pericardium and the pleura on the 
right side; the mitral valve was intensely injected “with quite marked endocarditis.” 

Case 7.—A baby girl admitted on Jan 6, 1936, at the age of 10 weeks, with a history of 
diarrhea and loss of weight for three weeks. On admission she was undernourished, with a 
profuse nasal discharge and a swollen right knee. No cardiac abnormality was detected on 
examination. Blood W.R. was negative; an x-ray of the right knee showed irregularity of 
the inner aspect of the head of the tibia and some periostitis of the shaft of the tibia. For the 
first 10 days there was little change in her condition. She was difficult to feed and continued 
to pass five or six loose slimy stools. On Jan. 17 her temperature rose to 101.8 F., and her 
condition had obviously deteriorated. The temperature rose in stepladder fashion until it 
reached 105.4 F., on Jan. 21, the day she died. Terminally, she became cyanosed and breathless, 
but no cause for the progressive decline was discovered on repeated examination. Necropsy 
showed purulent bronchopneumonia, fatty degeneration of the liver, marked distention of the 
bladder and both ureters, and pyonephritis on the right side. The tricuspid and mitral valves 
were thickened and reddened, with a few irregular vegetations on both. No other cardiac 
abnormality was noted. 

Case 8.—A baby boy admitted on March 26, 1937, at the age of 15 days, with a history of 
having had hematemesis at the age of 6 days, which was treated by two transfusions of the 
mother’s blood. The child was removed from the maternity hospital against medical advice 
and at home had been difficult to feed and had lost weight steadily. On admission he was a 
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wasted dehydrated cyanosed infant with a temperature of 102 F. and desquamation of the skin 
of the lower abdomen. There were no cardiac abnormalities except tachycardia. The child 
survived for a further 2) days, in the course of which the cyanosis persisted and there were 
convulsive episodes. Edema appeared, and the right ear started to discharge. A seropurulent 
discharge from the umbilicus was noted two days before death, which occurred rather suddenly. 
Necropsy showed infection of the umbilicus, thick greenish pus in the right middle ear and 
mastoid, fatty degeneration of the liver, and congestion of most of the abdominal viscera. 
The surface of the heart showed numerous ecchymoses, edema, and a slight fibrinous exudate. 
The tricuspid valve was the seat of a mass of recent vegetations. 

Case 9.—A baby boy admitted on April 19, 1937, at the age of 3 weeks. The child had been 
born at term to a healthy woman and had complete exstrcphy of the bladder. On admission 
he was grossly underweight, but apart from the congenital lesion, was apparently in fairly good 
condition. He developed diarrhea after a week in the hospital and slowly deteriorated until 
death on the 16th day. Necropsy showed total ectopia vesicae and dilatation of the upper halves 
of the ureters, but no apparent infection of the kidneys or ureters. On the chordae tendinae of the 
mitral and tricuspid valves were numerous recent fleshy vegetations. The myocardium was pale 
and the pericardium healthy. 

Case 10,—A baby boy admitted on July 31, 1941, at the age of 8 months, with history of 
severe infantile eczema from the age of 3 months. On admission there were widespread crusted 
lesions over the entire body. He was otherwise in good condition. On the fourth day in the 
hospital he had a mild streptococcal pharyngitis and was given sulfapyridine for 24 hours. He 
then remained well until the 10th day, when his temperature rose to 103 F. His condition rapidly 
deteriorated thereafter, and he died early on the 12th day. At necropsy the body appeared well 
nourished, and the eczematous condition of the skin had almost disappeared, there being merely 
a bran-like scaliness over parts of the face and body. “The heart was normal in position but 
the pericardial sac was somewhat distended with clear straw-coloured fluid. After hardening 
in formalin the heart was dissected. The foramen ovale was closed as was also the ductus 
arteriosus. Small vegetations were present on the contact margins of all four valves. These 
vegetations were small and not exuberant and whilst having the general appearance of rheumatic 
vegetations it could not be asserted that they were not an early stage of infective endocarditis.” 
Apart from patchy consolidation of the right lung, there were no abnormalities. 


Case 11.—A baby boy admitted on Aug. 20, 1941, at the age of 8 months, with a history of 
diarrhea and vomiting for eight days. On admission he was wasted, dehydrated, and extremely 
ill. No abnormalities were detected in the heart. The temperature was 104 F. Frequent offensive 
stools were passed containing much blood and mucus, and from them Shigella dysenteriae Sonne 
was grown. After the dehydration had been repaired with parenteral saline, there was a slight 
improvement for a few hours, but the infant collapsed and died suddenly 24 hours after admission. 
Necropsy showed an acute colitis with many areas of superficial ulceration, bilateral adrenal 
hemorrhages, and patchy consolidation of the right lung. The heart was not enlarged, and the 
foramen ovale and the ductus arteriosus were firmly closed; a row of moderately large reddish 
firm vegetations were adherent to the mitral valve at the line of closure. 

Case 12.—A baby boy admitted on Nov. 9, 1943, at the age of 15 days. The child was the 
firstborn of healthy parents, and the delivery had been normal. He had been circumcised at the 
age of 11 days and had appeared quite satisfactory until the day before admission, when he 
refused his afternoon feed, vomited several times, and became rapidly and acutely ill. On 
admission there was massive melena while he was being examined. He was found to be a very 
pale baby, with marked cyanosis and considerable dehydration. The abdomen was tense, but 
no abnormal masses were felt. There was almost constant passage of bright red blood per 
anum and frequent bile-stained vomiting. The heart sounds were of poor tic-tac quality, but no 
murmurs were heard. Blood and stimulants were administered, but the infant died within 
about four hours of admission. Necropsy showed a fibrinous exudate in the peritoneal cavity; the 
small intestine was dark blue in color in the middie region—suggestive of gangrene—and the 
large intestine was intensely congested; the mesenteric lymph nodes were enlarged and reddened. 
There was a thrombus in the superior mesenteric artery and one in the right common iliac 
artery ; this latter thrombus extended into the aorta to the level of the renal arteries and appeared 
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in places to be adherent to the wall of the aorta. The heart showed no abnormality except in 
the ductus arteriosus, which was grossly dilated, thin-walled, and filled with a massive recent 
clot. At the aortic orifice of the ductus there was a firndy adherent vegetation. 

Case 13.—This child was admitted at che age of one year, in August, 1950, with a history 
of increasing malaise for two weeks and hemiparesis for one day. He was found to have 
Hemophilus influenzae meningitis, and vigorous antibiotic therapy resulted in the sterilization 
of his cerebrospinal fluid in three days. However, he developed a spastic quadriplegia and lapsed 
into a state of permanent coma. No local neurological lesion was found on encephalography, 
and he was eventually discharged in September, 1950. Ten days after discharge he was 
readmitted with fever and vomiting of 36 hours’ duration. He was found to be in a state of 
decerebrate rigidity, with slight cyanosis and grunting respirations. No cause for the fever 
was discovered, but he was given further antibiotic treatment. The temperature fell to normal 
on the third day, but the condition was otherwise unchanged until the fourth day, when large 
amounts of blood were passed in the stools. The melena continued until death, two days later. 
No cardiac abnormalities were detected during life. Necropsy showed an area of infarction of 
the terminal ileum about 8 in. (20 cm.) in length, multiple infarcts in both kidneys, and marked 
hydrocephalus with no evidence of obstruction to the ventricular system (the thinned areas of 
the cortex were found to be soft and necrotic, as were the basal nuclei); there was a clot in 
the right carotid artery, and the cerebral state was thought to be secondary to vascular 
obstruction; the heart showed rather pale myocardium; there was a line of fine vegetations on 
the tricuspid valve ; on the mitral valve there were bulky friable vegetations which when detached 
left a red rough area on the valve cusps. The diagnosis was bacterial endocarditis with cerebral, 
renal, and intestinal infarction. 


The discovery of this number of cases of an extremely rare disease seemed at 
first rather suspicious. The only comparable investigation hitherto reported is that of 
White,’ who in the Infants’ Hospital, in Boston, among 1,276 necropsies on infants 
less than 2 years old, found 9 cases of acute endocarditis. This incidence, 0.7%, 
is close enough to that of the present series, 13 out of 1,501 necropsies, or 0.86%, 


to give some assurance that the figures were not grossly in error. The matter is 
discussed further below. 


REVIEW OF THE LITERATURE 


In view of rather conflicting statements in some reports—especially the fre- 
quently repeated assertion that “this is the youngest case we know of”—it was 
decided to try to review the reported cases of acute endocarditis in infancy as fully 
as possible. 

Attention has been confined to endocarditis reported in children in the first two 
years of life. Only cases in which there was postmortem verification of the diag- 
nosis have been accepted. This was done because of the great difficulty of making 
the diagnosis with any assurance during life. Several of the reports encountered 
were far from convincing from the point of view of the diagnosis of endocarditis. 
It has not been thought necessary to reject cases in which a detailed postmortem 
description was not given. For example, when Gelfman and Levine? state that 
in 269 autopsies on cases of congenital heart disease in Boston under the age of 2 
years bacterial endocarditis was found in 5 cases and give brief details of the young- 
est case, all 5 cases have been included in the compilation. In this respect the 
series differs from that of Geiger,® who collected 90 cases from the literature under 
the age of 5 years; in only 43 of these was the diagnosis confirmed by postmortem 
examination. Similarly the cases collected by Weill-Hallé and Léwi *—who claimed 
to have found 40 cases in the first year of life reported in the literature—apparently 
include a number in which purely clinical diagnoses were made. This is not to 
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Tasie 1.—Data on Cases of Endocarditis in Which the Diagnosis Was Verified Post Mortem 


Ante- 
mortem 
Bruits 


Possible Etio- 


Author Bacteriology logical Factors 


Bednar 
Okazawa } 
Ayrolles *° 
Steffen * 


Pitt #4 
Bidone 


d’ Astros 
Blum *+ 


Thiele § 


Cassel | 
Hanselmann |i 
Lempp 


Landouzy and 
Gougerot 


Baron 
Poynton 


Hoblfeld |j 


Marfan and 
Saint-Girons 


Huber 2° 


Dible 
Dwyer 
MeCartney ** 
Skinner ** 
Canelli 
Schroeder *° 
Geiger 


White 


Marfan 2? 
Lereboullet and 
Bohn 
Loffredo 


Sansby and 
Larson 


d'Ewart 
Tow 


6 mo. 
23 mo. 
3% wk. 
4mo. 
1% mo. 
20 mo. 
mo, 
10 mo. 
11 mo. 
14 mo, 
18 days 
7 wk. 
2% mo. 
4 mo, 
4% mo, 
6 mo. 
14 mo, 


16% mo, 


22 mo. 
8 mo. 
3 mo. 


10 days 
8 mo. 
5 wk, 


13 days 
5 mo. 


KKE ZEKE: 


Mural 


Common 
bicuspid 


Streptococci 
Staphylococci 


Bacillus 
pyocyaneus 


Streptococei 


Streptococei 


Kidney 
Kidney 


Lung catarrh 
Maternal sepsis 
Diarrhea 


Skin sepsis 


Mediastinitis 
Osteomyelitis 


Miliary Tb 
Maternal Tb. 


Miliary Tb. 
Otitis media 


Maternal 
rheumatism 


Impetigo 
Vaginitis 


Eczema 
Umbilical sepsis 


Skin sepsis 
Bronchitis 


Pneumonia 
Pyelitis 
Rheumatism 


Pneumonia 


Umbilical sepsis 


Site of 
No. 

1862 3 mo. M. T. Yes No 

3 1885 10 days M. T. No 

4 1889 6 wk. M. No No 

5 10 mo. MT. Yes No Pneumonia 

1893 11 mo, A. Yes No 
9 1894 1 day M. T. Maternal 
erysipelas 
22+ lyr. 

2% 1907 Fewwk. M. No No Eczema 

3 mo. M. No No Pneumonia 
27 5 mo, M, Yes No 

28 6 mo, M. No 

oe 31 P| 1908 12 wk. M. A. No Tb. No 

#2 lyr. M.T. No Tb. No 
23 1909 5 mo, M.T. Yes 

34 1909 2 days M. Streptococei —........ 

1913 18 mo. M. T. No Lung 

37 1915 lyr, M. Yes 8 = Spleen 

39 1920 M. Yes Gonocoeei 

40 1922 A. Streptococci Multiple 
41 1922 M. No 

1922 M. ©. H. D. No 

43 1922 M. No Chorea 

“4 1925 Mural No Sepsis 

3 M. Yes No Sepsis 

a a7 M. 'T. 

50 1930 A.T.P. No 
pad A.T.P. Yes No 
62 | 1981 Staphylococci Lung Umbilical sepsis 
63 1981 | ©. H. D. No 

2g 


Aate- 
Site of mortem Possible Elo- 


Author Age Lesion * Bruits logical Facors 


de Vecchi #4 Under 
lyr. 

Boysen ** 9 mo. Streptocoeel 

Brandes *5 10 days Gonocoeel Ophthalmia 

Rohmer, Bellocq, 10 mo. Skin sepsis 

Schneegans 

Thomson 87 14 mo. 

Fischer lyr. 

Sanders 16 mo. 

Taussig *° 7 wk. 


Armand-Delille, 18 mo. 
and Lesobre * 


Kutzner *2 4 wk. 
Giddings 4 days 
2 mo. 


Lereboullet, Bohn, 3 mo. 
and Odinet Kidney 


Mulsow and 4 mo. Streptococei Spleen 
Hess *5 Kidney 
Feldmann *¢ 13 mo, Diplococei 
Weill-Hallé 6 mo. Staphylococel 
and Léwi ¢ 
Plaut *7 lday 
Schénlebe 1 day 
4% mo. 


Pyonephrosis 
Rheumatism 
Multiple 
No 
Brain 
Staphylococei Multiple 


Pneumococei 
Streptococci 


KP RE 


5 mo. 
Gelfman and 8 wk. 
Levine 
Under 
2 yr. 
Luxton and 13 mo. M. Pneumocoeei 
Smith 
Lapage and 13 mo. \ Pneumococei No Pneumonia 
Langley 5° 
Bain, Geraci, 15 mo. ; Staphylococei Lung Eezema 
Dushane, and 
Edwards 


Macaulay 5 wk. ace Streptococel Lung Sepsis 
15 days M. T. Streptococel Kidney Sepsis 
15 days Ductus Mesen- Cireumeision 

Arteriosus terie 

23 days M. A. T. Pneumonia 
5 wk. » 3 Sepsis 
5 wk. Ectopla vesicae 
8 mo. Pyonephrosis 
4 mo. Enteritis 
5 mo. Enteritis 
8 mo. 
8 mo. 
lyr. 
lyr. 
lyr. 


81 
82 
83 
85 
86- 
89 
90 


s 


Streptococci 


Hemopbilus 
Influenzae 


KEK EEEEEE 


*M. indicates mitral; T., tricuspid; A., aortic; P., pulmonary; C. H. D., congenital heart disease. 
t Original report not seen. 

t Tokyo M. J., cited by Adams.** 

§ Cited by Adams.*¢ 

§ Cited by Geiger.* 


TABLE 1.—Data on Cases of Endocarditis in Which the Diagnosis Was Verified Post Mortem—Continued 
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64- 
65 
66 
67 
68 
69 
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70 
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78 
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92 
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deny that the diagnosis of acute endocarditis can be made in infancy, and the cases 
of Heron and Ross,’ Kugelmass,® and Wolff * seem to be fairly established, but in 
other instances the information given was insufficient in itself to justify the diagnosis 
and occasionally amounted to no more than an assertion that the diagnosis had been 
made. 

No attempt has been made to evaluate the postmortem diagnoses, although it 
is realized that the possibilities for error are not negligible. The requirements for 
a final and incontrovertible diagnosis would include a detailed histological report 
and an account of bacteriological investigations. As was found when tracing the 
cases in the Duchess of York Hospital, it is often impossible to obtain such informa- 
tion even in undoubted cases of the disease. Moreover, to make such demands 
would exclude all those cases, such as those of Gelfman and Levine,” Steffen,’ and 
White,’ in which all the information given is that at autopsy inflammatory changes 
of the heart valves were found. This would result in a considerable diminution in 
the number of cases acceptable and give a false impression of the frequency with 
which the condition is encountered. 

With the qualifications made above an attempt has been made to trace all reported 
cases of endocarditis in children under the age of two years. Within the limits of 
the library facilities available, the list is complete. A number of journals, especially 
from Latin America, could not be obtained, and other cases have probably been 
reported in communications to medical societies and in journals with local circula- 
tions; for example, it has not been possible to check some of the cases cited by 
Weill-Hallé and Léwi,* since they were reported to provincial medical societies in 
France whose proceedings are not available in this country. However, this is the 
most complete list compiled to date, and the English, American, and German litera- 
ture has been fairly completely covered. 

The data are given in Table 1 in chronological order. 

One of the objects in making this survey was to determine whether other workers 
had found similar numbers of cases to those reported here. White’s paper * has 
been noted above. Apart from that, the only reports giving details of more than 
one or two cases are those of Steffen * and Lempp.’® Neither author indicates the 
size of the material from which his cases were drawn. Thiele * reported 11 cases 
in infants under the age of one year, found in the course of 14 years in one institution. 
These were pathological diagnoses, but details were lacking. Sutiagin ¢(1904) 
also reported 11 cases in the first year of life, but the basis of the diagnoses is uncer- 
tain, and these cases have not been included in Table 1. 

Finkelstein,” in the first edition of his textbook on diseases of infancy, made 
a celebrated remark to the effect that the endocardium of the infant was so rarely 
affected by inflammatory processes that it must be regarded as possessing a high 
degree of immunity. However, 20 years later, in the third edition, this statement 
had disappeared, and Finkelstein then referred in passing to the 19 cases he had 
seen personally—presumably in the intervening years. Some of these had been 
reported by Lempp,*® and as the criterion of the diagnoses in the remainder is 
unknown, they have not been listed. 


* Cited by Adams.* 
+ Cited by Lempp.1® 
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There are thus four reports of numbers comparable to those encountered in the 
present series. These ranged in time from 1887 to 1926 and came from widely 
separated centers—Kiel, Berlin, Zurich, and Boston. 

Against these reports must be placed those of Northrup,** who at the New York 
Foundling Hospital between 1873 and 1900 in a material comprising 27,278 admis- 
sions and between 2,000 and 3,000 autopsies in children under the age of 5 years 
found only one case of endocarditis; of Kehr and Adelman,™* who state that their 
case in a child of 24 months was the first proved case in the 78-year history of the 
Rhode Island Hospital to occur in infancy or childhood ; of Ribbert,"® who encoun- 
tered no cases in a series of 1,000 autopsies on children under the age of 3 years, 
and of Holt,®* who did not find a single case in over 1,000 autopsies upon children 
under 3 years of age. 

It is scarcely possible to reconcile these differences. One point worth noting, 
however, is that some opinions are based on inadequate evidence. For instance, 
White! reviewed 2,000 necropsies in the Massachusetts General Hospital in a 
15-year period and found only one case of endocarditis under the age of 5 years, 
whereas in the Infants’ Hospital in Boston, among 1,276 necropsies there were nine 
cases under the age of 2 years. In the first series, only 230 of the examinations 
were of children under 5 years of age, while in the second, all the 1,276 necropsies 
were on infants under 2 years of age. It is important to assure that the numbers 
of infants actually examined in any series is large enough to permit a valid conclusion. 

Another factor to be considered is that to compare infancy with childhood and 
with adult life is misleading. Infancy is taken usually to cover the first year of 
life, while childhood may extend up to 15 years and adult life for a further 60 years 
or more. Thus at any one time there are fewer “infants” in this sense alive than 
there are “children,” and many fewer than there are adults. It would be expected, 
therefore, that in a series of necropsies on unselected cases many more examples 
of any particular condition (except those peculiar to infancy, like congenital pyloric 
stenosis) would be found among the much larger number of adults at risk than 
among the infants. 

It would seem to be possible that there might be a geographical incidence of 
this disease. This is suggested by the fact that of the nine British cases reported up 
to the present,t no fewer than four § were reported from Manchester, and by the 
varying incidence from different centers, 

It must be admitted that the reports cannot be reconciled, and it would be of 
interest to know the results of a similar investigation from other hospitals admitting 
large numbers of infants—especially in the prechemotherapeutic years. 


COM MENT 


The differentiation of endocarditis in infants of the age group here dealt with 
into “acute” and “subacute” types appears to be rather an academic one. Chronic 
endocarditis and so-called fetal endocarditis are outside the scope of this paper, and 
no attempt has been made to sort out the confusion which exists with regard to 
these conditions. In the middle of last century, many reports of fetal endocarditis 


t References 11, 18, 21, 23, 24, 31, 37, 49, and 50. 
§ References 21, 31, 49, and 50. 
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appeared, and the existence of the condition was apparently accepted. However, 
Ribbert,®® Plaut and Sharnoff,®’ and Gross ** have subjected these claims to critical 
examination. 

Ribbert °° was unable to accept any of the reported cases and concluded that a 
fresh lesion of the ulcerative or verrucous type had never been seen in the fetus or 
the newborn infant. Plaut and Sharnoff *’ came to a similar conclusion and thought 
that most of the reports were probably concerned with congenital malformations 
of the valves. Gross * reviewed the literature and stated that “the occurrence of 
fetal endocarditis has never been established.” Many of the reported cases were 
of congenital malformations, and others were cases of subendocardial fibroelastosis. 
In all the cases he investigated, the proof of the inflammatory nature of the changes 
was inadequate. 

In 1878, von Dusch ** devoted considerable space to dealing with claims, mainly 
by French writers, that endocarditis was a not infrequent occurrence in children 
suffering from acute infections, especially croup and diphtheria. He pointed out 
the frequency with which small hematomata and noninflammatory nodules (the 
nodules of Albini) were found on the valves of infants and concluded that the reports 
were mistaken and that the appearances described were not due to inflammation of 
the endocardium. The question has, however, continued to be discussed. In 1913, 
Czirer °° reported a detailed examination of the heart valves of 27 children dying 
from a variety of acute infections. In all cases the valves appeared normal macro- 
scopically, but in 21 of them microscopic examination revealed changes—edema and 
cellular infiltration—which he considered to be of inflammatory nature. He con- 
cluded that inflammatory changes in the heart valves were a frequent occurrence 
in acute infections in children. This report was criticized by Ribbert * and later 
by Gross.** De Vecchi ** returned to the subject and reported his findings in a 
careful microscopic examination of the heart valves of 42 children dying from a 
number of acute diseases. He found in a considerable number changes which he 
thought were inflammatory—swelling and desquamation of the endocardium, edema 
and hyalinization of connective tissue, occasional foci of necrosis, lymphocytic 
infiltration, and active histiocytic reaction. These changes he attributed to toxic 
influences, and he concluded that “inflammatory processes of marked intensity often 
take place in young children affected by various toxic infective diseases but that the 
subsequent process of thrombosis often fails to appear; thus the macroscopic diag- 
nosis of such lesions at autopsy is almost always impossible.” Gross ** thought that 
the evidence adduced by de Vecchi was of questionable significance, and Ribbert’s 
comments ** on former reports, including that of Czirer, probably apply in this case. 
He denied that the changes described were inflammatory and considered they were 
probably a mixture of degenerative and regenerative processes. He thought that 
“toxic” endocarditis was not an entity, but that toxic, infectious, and wasting diseases 
could lead to a state in which the valves could be injured by their own constant 
opening and closing and that such injury of the endocardium would give micro- 
organisms a foothold. Such diseases, he considered, “do not cause, but they facili- 
tate infection of the valves.” It appears from this that he agrees that endocarditis 
occurs with some frequency in acute and chronic infections. 

This is in fact in accord with the opinions of writers who have studied the ques- 
tion from the clinical aspect, notably Geiger,’ Weill-Hallé and Léwi,* and White.’ 
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Geiger’s is the most detailed of these reports, and he constructed graphs to show 
the importance of infections in the early years of life and the rarity of rheumatism 
as a cause of endocarditis. Of the 45 cases he collected in the first two years of 
life (some of these were clinical diagnoses and not entirely above suspicion), rheum- 
atism was considered to be the cause in 4 and infections of various types in 30, and 
the remaining 11 were of unknown etiology. He considered that sepsis and “grippal” 
‘ infections were the most important conditions leading to the development of endo- 
carditis in early infancy. As noted above, all Geiger’s cases have not been accepted, 
but the present investigation leads to much the same conclusion. Table 2 shows 
‘ the causes given by previous writers along with those in this series as far as an 
etiological grouping is possible on the information available. Of the 52 cases in 
which it was possible to come to some conclusion, no fewer than 40 were attributable 
to infection of some kind. The high incidence of skin infections is notable, but it 
appears that almost any kind of infection has been followed by the development of 
endocarditis in infants. The three cases of rheumatic endocarditis listed all occurred 


TABLE 2.—Causes of Endocarditis 


Sepsis Respi- 
Other ratory Other 


Skin than Infee- Acute Tuber- Rheu- Condi- 
Sepsis Skin tion Fevers culosis matism tions Unknown Tota) 


Previous reports ............. 13 7 x 1 8 3 6 51 9 
ek be 9 106 


TasLe 3.—Variety of Organisms Responsible for Endocarditis 


Strepto- Staphylo- Pneumo- Gono- 
Organism ecoecus coecus eoecus coccus Tb. Others Total 


5 


in the second year of life, so that there would seem to be good grounds for stating 
that rheumatic endocarditis does not occur in the first year of life and is extremely 
rare in the second year. 
The variety of organisms held responsible is shown in Table 3. 
With regard to the differentiation into acute and subacute types, it appears to 
be impracticable to make this distinction in most cases in infancy. Kelson and . 
White make the following observations : 


The separation of bacterial endocarditis into “acute” and “subacute” forms, according to the 
causative organisms, the presence of a primary infective focus and of previous heart impair- 
ment, the duration of the disease, the height of the fever, etc. is generally useful but by no 
means exact. The Streptococcus Viridans may catise a fulminating infection and a usually viru- 
lent organism like the beta haemolytic streptococcus a lingering one. “Subacute” infections may 
rarely attack hearts without evidence of antecedent disease, and bacteria of the “acute” variety 
may implant on impaired valves. .. . Designating the organism, with or without the addition of 
the term “acute” or “subacute” is preferable to using one of these terms alone. 


This is especially the case in infancy, where there may be little or no relation between 
the duration of the disease, the invading organism, and the condition found at 
autopsy. Schlesinger ** regards the differentiating features of the subacute as 
against the acute forms to be the prolonged duration of the illness and the finding 


727 


2 
4 2 2 4 30 
% @ 


A. M. A. AMERICAN JOURNAL OF DISEASES OF CHILDREN 


of the streptococci in the blood. In respect to this last point, Jones ** reported that 
between 1936 and 1948 subacute bacterial endocarditis of nonstreptococcal origin 
had been recorded in a large number of patients. Forty-nine different organisms 
(excluding all types of streptococci) had been reported in those cases. It seems, 
therefore, that there is little to be gained by attempting this differentiation, and these 
cases have been designated “acute” in the sense that the lesions were of recent 
origin without any reference to the actual duration of the illness. 

Three other features of interest may be noted in the material collected (Table 4). 
The incidence of infection of particular valves shows a marked predominance of 
mitral lesions, with a fairly high incidence of tricuspid involvement and a much 
smaller number of aortic, pulmonary, and mural infections. The relative infre- 
quency of lesions on congenital defects is apparent. This bears out the statement of 
Gelfman and Levine,? who reported that of 269 cases of congenital heart disease 
dying below the age of 2 years, only 5 had endocarditic lesions, while of 181 cases 
above this age, 30 had such lesions. In fact, only seven cases besides those of 
Gelfman and Levine have been discovered in which endocarditis has occurred in a 
congenitally deformed heart. During the search of the autopsy records of the 
Duchess of York Hospital, it was found that 89 infants with congenital heart disease 


TasLe 4.—Incidence of Infection of Particular Valves 


Congenita) 
Mitral Tricuspid Aortie Pulmonary Mural Lesion 


85 18 7 7 2 


had been examined, and in only one of them (Case 95, Table 1) was there evidence 
of acute endocarditis. This would seem to indicate that congenital heart disease 
does not predispose to acute endocarditis in early infancy. 

The frequency with which cardiac murmurs were heard before death in the 
reported cases is low. Excluding the cases of congenital heart disease, in which 
examination is likely to be misleading, there is information about the heart sounds 
in 60 of the cases. In 22 of these a murmur was heard at some stage of the illness 
while in the remaining 38, no abnormal sounds were detected. In view of the infre- 
quency with which congenitally abnormal hearts are involved, the frequent absence 
of murmurs in proved cases and the difficulty of interpreting murmurs in early 
infancy, it appears that the decision to ignore cases reported hitherto in which the 
diagnosis was made on clinical grounds is a wise one. 

A further point of interest is that in the 61 cases in which full postmortem notes 
are given or in which specific reference is made to the subject, emboli were reported 
in only 21. 

CONCLUSIONS 

Although the diagnosis of acute endocarditis can doubtless be made during life 
in early childhood, it is often impossible to do so because of the absence of char- 
acteristic signs. This paper reports the results of investigations into the occurrence 
of the condition in the first two years of life, based on a review of the records of a 
hospital for babies and on previously reported cases, in which the criterion of diag- 
nosis was the demonstration of endocarditis at autopsy. This method presumably 
underestimates the frequency of occurrence of the disease. 
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One case which was observed from the onset of the illness until death is reported 
in detail. 

From the hospital material, comprising 1,501 autopsies performed in a period 
of 30 years, a total of 13 cases were collected. This is an incidence similar to that 
reported by White’ from a similar material in an American hospital of the same 
type. 

From the literature, a total of 92 pathologically proved cases in this age period 
were accumulated. 

A study of these 106 cases reveals the following features. 


The condition is undoubtedly a rare one but not so rare as some authors have 
claimed. 

Rheumatism can be ignored as a cause of acute endocarditis in the first year of 
life and remains an extremely rare cause in the second year. Thereafter, as is well 
known, its importance increases rapidly. Acute infections and “toxic” influences 
play an important part in the genesis of the disease in early life. The method by 
which they do so is a matter of dispute. Some authors consider that “toxic” non- 
infective endocarditis is a real entity, whereas others, while admitting the importance 
of infectious processes for the production of the condition, visualize devitalization of 
the endocardium and its subsequent invasion by organisms as the probable sequence 
of events. The question is possibly largely a terminological one, depending on the 
view taken of “inflammation” and the criteria for its diagnosis. 

It is clear, in any event, that, where etiological factors can be assessed, infection 
of almost any system may be a cause of inflammation of the heart valves. In many of 
the reported cases, the endocarditis might be regarded as being “terminal” and 
of little significance, but in others it would seem that it was the cause of death. It 
is possible that undiscovered endocarditis occurring during an acute infection in 
early infancy might be responsible for some of the cases of valvular damage dis- 
covered in late life when there is no history of rheumatism. 

Prof. W. F. Gaisford gave advice and criticism and permission to report Case 1. Dr. Sylvia 


K. Guthrie called attention to the records of the Duchess of York Hospital and gave useful 
information on some of the cases with which she was personally familiar. 
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SALMONELLA MENINGITIS IN INFANCY 


ESMOND S. SMITH, M.D. 
LOS ANGELES 


INTRODUCTION 


HE MORTALITY in Salmonella meningitis is high. In a large group 

reviewed by Henderson,’ in 1948, there was an 87.5% mortality. However, 
it was pointed out that the sulfonamides had favorably affected the course of the 
illness in that there were 10 survivals in 19 cases that had received the drug. In 
the group cited by Beene,’ in 1951, the majority of which had occurred subsequent 
to the advent of antibiotics, there was an 82.7% mortality. However, the most 
recent cases seemed to show an increase in the survival rate with the use of broad 
antibiotic coverage. 

A recent case of Salmonella meningitis at Childrens Hospital aroused my interest 
in the problem. Since 1943, six children have been admitted with proved Salmonella 
meningitis. A survey of the recent English literature revealed 10 additional cases.* 
This article is concerned with this group of 16 cases and the effect of the newer 


antibiotic agents (chloramphenicol, chlortetracycline, oxytetracycline) on those 
cases which occurred since their introduction. 


REPORT OF CASES 


Case 1.—A 2-month-old Oriental girl entered Childrens Hospital on Dec. 27, 1943, with 
lethargy and fever for 48 hours and intermittent convulsions for 24 hours. There had been no 
vomiting or diarrhea, nor was there any recent illness in the family. 

Physical examination revealed a small cyanctic baby who was having slow tonic convulsions. 
The fontanelle was not bulging, but there was slight nuchal rigidity. The white blood cell 
count was 7,500, with 63% neutrophiles. Spinal fluid was purulent. A smear revealed a pre- 
dominance of polymorphonuclear cells and several Gram-negative rods that were quellung- 
negative. A culture of the spinal fluid grew Salmonella paratyphi B. 

She was treated with sulfadiazine by clysis and supportive measures. Adequate spinal fluid 
and blood levels for sulfadiazine were obtained; however, her condition deteriorated, and death 
occurred on the fourth hospital day. An autopsy was not granted. 

Case 2.—A 13-month-old Caucasian girl entered the hospital on June 29, 1945, with history 
of onset of an infection of the respiratory tract two weeks prior to admission. There was 
vomiting but no diarrhea. At the end of one week she felt better, but two days prior to admission 
she suddenly became ill with fever and respiratory difficulty. She was hospitalized with the 
diagnosis of bronchopneumonia. 

Past history revealed that maternal syphilis was discovered during the pregnancy and treat- 
ment was started in the fifth month, Delivery occurred in the seventh month, with a birth weight 
of 3 Ib. 13 oz. (1,730 gm.). The child did well until 6 months of age, when a skin rash and nasal 
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Taste 1.—Childrens Hospital Cases 


Symptoms 
Culture 
Onset 
Uase Year Organism Sex Age Initial Mening.C. 8. F. Blood Stool Drugs* Outcome 
1 1943 8. paratyphi B F 2mo. Fever, 2d + 8 Fatal 
i lethargy 6th day 
a 2 1945 8. typhimurium F 13 mo. Fever, 8d + ‘ 8 Recovery 
cough P 
§ 19651 8. sp. (Type M 21 days Fever, Ist + + 0 8 Severe 
Bredeney) vomiting, P hydro- 
listlessness, Ss cephalus: 
e convulsions 0 death 
‘ 1952 8. sp. (Type M 2% mo. Fever, 2d + + + 8 Mental 
Bredeney) vomiting, P retarda. 
irritability Cc tion 
0 
PB 
5 1962 8. sp. (Type F 1% mo. Fever, ist? + + 0 ~ Recovery 
Loma Linda) pallor P 


8. sp. (Type M 13 days Diarrhea 6th + + a P Fatal 
Panama) 7th day 


*§ indicates sulfadiazine; P, penicillin; St, streptomycin; 0, oxytetracycline; C, chloramphenicol; P B, polymyxin B 


Taste 2.—Cases from the Literature 


Symptoms 
“A Culture 
Author Year Organism Sex Age Initial Mening. C.S.F. Blood Stool Drugs* Outeome 
Dunavant 1948 8. typhimurium M 5 mo. Fever, 17th + ie a Ss Fatal 
eough, P 18th day 
diarrhea St 
senweig 1948 8. sp. (Type F 2mo. Fever, 8d + + 0 8 Recovery 
Derby) cough P 
St 
Metcalfe 1950 8. typhimurium M 11 days Diarrhea 6th 4 + oo 8 Recovery 
St 
Ripy 1950 8. typhosa F 13 mo. Diarrhea, 2ist + + 0 8 Recovers 
vomiting, 
coma 
Stein 1952 8. sp. (Type M 19 days Fever, Ist + + 0 Ss Recovers 
Bredeney ) anorexia, P 


lethargy 


8. sp. (Type Slight Recovery 


Bredeney ) diarrhea, St 


irritability, 
anorexia 0 
Pugb 1952 8. typhimurium M 3 days Apathy, Ist + 0 i) None Fatal 
é anorexia 7th day 
Kantor 1952 8. sp. (Type M 19 days Slight 2d + + ‘° 8 Recovers 
Bredeney) diarrhea, 
anorexia 


Ubigier 8. enteritidis Intermit. Fatal 
diarrhea, St day 
fever 

Ubigier 8. typhosa M 3 mo. Fever 4th + 0 0 Ss Recovery 

P 


St 


* 8 indicates sulfadiazine; P, penicillin; St, streptomycin; O, oxytetracycline; C, chloramphenicol, Cht, chlortetracyeline; 
Sx. sulfisoxazole. 
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obstruction were noted. The diagnosis of congenital syphilis was made at another hospital, 
and she was treated with penicillin over an unknown period of time, with an apparent clinical 
recovery. 

Physical examination upon entry revealed an irritable pallid girl. There was evidence of 
right-sided pneumonia. No meningeal signs were elicited. The pneumonia was treated with 
sulfadiazine and penicillin; however, the temperature remained elevated and on the second 
hospital day signs of meningeal irritation were present. The spinal fluid contained 1,140 cells, 
70% polymorphonuclear cells. Culture of the spinal fluid grew S. typhimurium. Serologic 
study revealed a 44+ Kahn and a negative Wassermann reaction. 

Therapy consisted of sulfadiazine and penicillin, with oxygen and sedatives for the convul- 
sions which occurred in the next few days. By the 13th day, the temperature was normal 
and she appeared well. Sulfadiazine was discontinued on the 19th day and penicillin on the 
27th day. ‘Upon discharge, the child appeared normal in all respects except for a slight weak- 
ness of the left arm and leg. She was again seen six months later, at which time a muscle 
check revealed no weakness. 

Case 3.—A 5-week-old Caucasian boy entered the hospital on Dec. 24, 1951, because of 
convulsions. At 3 weeks of age, the sudden onset of fever, vomiting, and listlessness was noted. 
Jerking of the arms and legs was also present. He was hospitalized in another hospital within 
24 hours and was given sulfadiazine and penicillin. During the two-week stay there it was 
found that constant sedation was required to control convulsions. Because of this, he was 
transferred to this hospital. 

Physical examination revealed a pale lethargic boy with a high-pitched cry and jerking 
movements of the arms. The fontanelle appeared large and was bulging. The head circum- 
ference was 35 cm., and the neck was supple. White blood cell count was 26,000, with 78% 
granulocytes. Spinal fluid was cloudy and contained 11,750 cells, with 90% polymorphonuclears. 
Cultures of spinal fluid and blood grew S. sp. (Type Bredeney). Repeated stool cultures were 
negative. Roentgenograms of the skull revealed widening of the sutures, and ventriculograms 
showed dilated lateral and third ventricles. 

Because of an apparent spinal fluid block, ventricular taps were necessary to obtain samples 
of fluid. Treatment consisted of streptomycin and oxytetracycline, with a poor response. The 
head size continued to grow at the rate of approximately 1 cm. per week. The spinal fluid 
finally became sterile, and the infant was discharged at 10 weeks of age with the diagnosis of 
internal hydrocephalus secondary to infection. 

Two weeks later he was readmitted because of fever and lethargy. Upon examination, he 
was dehydrated, emaciated, and obviously hydrocephalic. The head circumference was 49 cm.; 
nystagmus and papilledema were present. The extremities were spastic. He was treated with 
penicillin and fluids, with prompt improvement of his hydration. 

Follow-up studies revealed that death occurred several months after discharge. 

Case 4.—A 10-week-old Caucasian boy entered the hospital on April 19, 1952, with the 
sudden onset of vomiting, drowsiness, and irritability 24 hours prior to admission and convul- 
sions on the day of admission. 

At 7 weeks of age, he had an ear infection with vomiting and diarrhea which responded 
promptly to penicillin. One week later he had a “strep” throat, which also responded to 
penicillin. 

Physical examination revealed an acutely ill lethargic infant, with a temperature of 103.4 F. 
He responded poorly to stimulation. The fontanelle was full but soft, and the neck was supple. 
There were hyperactive tendcn reflexes. The white blood cell count was 3,850, with 35% 
granulocytes. The spinal fluid contained 1,218 cells, with 98% polymorphonuclear cells. Cul- 
tures of spinal fluid, blood, and stool grew S. sp. (Type Bredeney). 

In spite of wide coverage, consisting of sulfadiazine, chloramphenicol, and oxytetracycline, 
his condition progressed to decerebrate rigidity. It was found that the organism was most 
sensitive to polymyxin B, which was administered intraventricularly. This caused a gradual 
improvement, with disappearance of the neurological symptoms; however, blindness was 
suspected. He was finally discharged after two months of hospitalization, with sterile spinal fluid. 


734 


3 

° 


SALMONELLA MENINGITIS IN INFANCY 


Two days after discharge, because of onset of irritability and fever, he was readmitted. 
Physicai examination revealed fever, irritability, and nuchal rigidity. White blood cell count was 
28,000, with 57% polymorphonuclears. The spinal fluid contained 303 cells, with 54% neutro- 
philes, and was sterile. 

He was treated with penicillin, oxytetracycline, polymyxin B, and chloramphenicol, with 
gradual recovery. Upon discharge six weeks later, the spinal fluid contained 47 cells. 

At 2 years of age, the mother reported slow motor and mental development, with left-sided 
weakness and impaired vision. 


Case 5.—A 6-week-old Caucasian girl was admitted to the hospital on Sept. 15, 1952, 
because a private physician found her to have a full fontanelle with fever and anemia. She 
had been brought to him for a swelling on the sternum at the angle of Louis. The mother had 
not been aware of any illness. 

The child weighed 7 Ib. (3,175 gm.) at birth, and seemed pale when she came home. Feeding 
was complicated by regurgitation, but there was no diarrhea, At 6 weeks she weighed only 
7 Ib. 12 oz. (3,515 gm.). Physical examination revealed a pale irritable febrile girl, with a 
tense fontanelle and a stiff neck. The hemoglobin was 6 gm.; white blood cell count was 43,800, 
with 55% granulocytes, and the spinal fluid contained 766 cells, with 86% polymorphonuclears. 
Cultures of the blood and spinal fluid grew S. sp. (Type Loma Linda). Repeated stool cultures 
tailed to demonstrate the organism. 

She was treated with sulfadiazine, penicillin, streptomycin, oxytetracycline, and blood trans- 
fusions, with a good response. Her hospital course was uneventful, and she was discharged 
after two and one-half weeks on oral oxytetracycline. 

Eight days after discharge there was a relapse with signs of meningeal irritation. Upon 
admission the spinal fluid was cloudy and contained numerous cells. Culture of this fluid was 
positive for S. sp. (Type Loma Linda). She was given streptomycin, oxytetracycline, and 
polymyxin B, with quick clinical improvement and discharge in eight days. She remained on 
oxytetracycline for one month. 

Follow-up studies revealed slightly delayed development for 2 to 3 months, but examination 
12 months later failed to demonstrate any abnormality. 


Case 6.—A 14-day-old Caucasian boy was admitted on Oct. 24, 1953, because of fever and 
irritability for 24 hours. He was the result of a nine-month gestation but weighed only 5 Ib. 
(2,270 gm.) at birth. He went home on the fifth day and did well until the eighth day, when 
frequent loose stools occurred which persisted until admission. 

Physical examination revealed an acutely ill cyanotic infant in shock. He was feverish, had 
gasping respirations, and his buttocks were excoriated. The fontanelle was bulging, but the 
neck was supple, and a normal More response was present. The white blood cell count was 
3,300, with 30% neutrophiles, and the spinal fluid contained 620 cells, with 16% granulocytes. 
Subsequent spinal fluid and blood cultures grew S. sp. (Type Panama). 

He was treated for shock and probable meningitis with intravenous fluids, adrenal cortex 
extract, and intravenous oxytetracycline. He also received penicillin and streptomycin intra- 
muscularly. However, he failed to respond and died nine hours after admission. 

At autopsy, there was gross evidence of purulent meningitis. Microscopic examination of 
the brain revealed a thick exudate of inflammatory cells filling the subarachnoid space and 
lining the ventricles. There was also evidence of perivascular cuffing of blood vessels in the 
outermost portion of the cerebral cortex. 


SUMMARY OF CASES FROM THE LITERATURE 


Dunavant,® in 1948, reported a fatal case of S. typhimurium meningitis in a 
5-month-old Negro boy. There was cough and diarrhea for five days prior to admis- 
sion. After seven days on penicillin, he was discharged (improved), only to return 
in five days with fever, irritability, and convulsions. The diagnosis of meningitis 
was made, but in spite of treatment with sulfadiazine and streptomycin, he died 36 
hours later. 
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In 1948, Schweig * reported recovery in a 2-month-old Negro girl with S. sp. 
(Type Derby) meningitis. This child entered with a two-day history of respiratory 
distress and was treated for pneumonia until meningeal symptoms occurred on the 
second hospital day. She was treated with sulfadiazine and penicillin with improve- 
ment, until treatment was stopped on the 21st day. A relapse occurred, which again 
responded to sulfadiazine and penicillin, followed by a 14-day course of intrathecal 
streptomycin. Follow-up examination at 11 months revealed no residual signs. 

In 1950, Metcalfe ® reported the first case of S. typhimurium meningitis to 
recover. This was an 11-day-old Caucasian boy who entered with severe diarrhea 
of 24 hours’ duration. On the fourth hospital day meningeal signs occurred, and 
the diagnosis of meningitis was made. Treatment consisted of sulfadiazine and 
streptomycin for 30 days, with a good response. However, symptoms recurred two 
weeks later, and streptomycin was given intramuscularly and intrathecally with a 
slow response. On the 110th day he was discharged, and a two-month follow-up 
showed a normal infant. The source of infection was traced to the nursery, where 
an outbreak of S. typhimurium gastroenteritis occurred, with one death secondary 
to meningitis. 

Ripy,® in 1950, reported a 13-month-old Negro girl with typhoid who failed to 
respond to chloramphenicol. Symptoms of meningitis occurred while under therapy, 
and a positive spinal fluid culture of S. typhosa was obtained. Chlortetracycline was 
introduced, and a dramatic response occurred, There was an apparent complete 
recovery, but no follow-up was reported. 

In 1952, Stein’ reported complete recovery in two cases of S. sp. (Type 
Bredeney) meningitis. A 19-day-old Caucasian boy entered with a 36-hour history 
of fever, lethargy, and anorexia. There was no diarrhea, The diagnosis of meningitis 
was confirmed, and he was treated with sulfadiazine, penicillin, streptomycin, 
chloramphenicol, and chlortetracycline. Penicillin and streptomycin were given 
intrathecally as well as intramuscularly. Response was quick, with discharge on 
the 20th day, and an 8-month follow-up revealed a normal child. 

The second case was a 3-month-old Caucasian girl with slight diarrhea two 
weeks prior to admission and meningeal symptoms 24 hours prior to admission. 
Treatment consisted of streptomycin, chloramphenicol, oxytetracycline, and sulfi- 
soxazole, with a good response, A three-month follow-up revealed no residuals. 

Pugh,* in 1952, reported a fatal case of S. typhimurium meningitis in a 3-day- 
old premature Caucasian boy. Apathy and anorexia were noted on the third day, 
with progression to jaundice on the sixth day and convulsions and death on the 
ninth day of life. The diagnosis was made at necropsy. No therapy had been admin- 
istered, The source of infection was traced to a mother in the nursery, 

Kantor,® in 1952, reported recovery in a 19-day-old Caucasian boy with S. sp. 
(Type Bredeney) meningitis. There was diarrhea on the 8th and 9th days of life 
and onset of meningeal symptoms on the 19th day. Sulfadiazine, penicillin, strepto- 
mycin, chloramphenicol, chlortetracycline, and whole blood were administered. 
with a good response. At 3 months of age the child was normal in all respects. 

In 1953, Chigier *° reported a fatal case of S. enteritidis meningitis in a 4-month- 
old Caucasian girl. She had occasional episodes of diarrhea, with onset of fever 
without diarrhea four days prior to admission. Meningitis was diagnosed, and 
treatment consisted of penicillin, streptomycin, and chloramphenicol. There was 
no response to therapy, and death occurred on the 20th hospital day. 
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Chigier also reported recovery of a 3-month-old Caucasian boy with S. typhosa 
meningitis. Fever had been present for five days, and convulsions occurred just 
prior to admission. He was treated with sulfadiazine, penicillin, and chlorampheni- 
col, with prompt recovery. A two-month follow-up revealed no abnormality. 


COMMENT 


Salmonella meningitis remains a rare form of meningitis. Only 10 cases were 
found in the English literature ¢ which were not included in the last comprehensive 
survey, in 1951. The six cases that were found at this hospital occurred over a 
is 10-year period, during which time approximately 330 cases of purulent meningitis 
were diagnosed bacteriologically. This makes the incidence of Salmonella menin- 
gitis here 1 to every 55 cases of meningitis. 

The age incidence for the present group is low, the oldest patients being 13 
months old. The average age is 3.2 months, with a median age of 2 months. 

Eight different types of Salmonella were identified in this group of 16. S. sp. 
(Type Bredeney) was found in five. It is of interest that S. sp. (Type Loma Linda) 
was isolated in one case, since this type has been reported in only one other case." 
There were no cases of mixed infection. 

The source of infection was detected in two cases.{ Both of these developed the 
infection in the first few days of life, and infected infants were found in the respec- 
tive nurseries. 

Cultures of blood grew the organism in 10 cases and were sterile in 3; culture 
not done or results not stated in 3. This confirms the theory expressed by Born- 
stein '* that meningitis is usually the result of septicemia with subsequent localiza- 
tion in the meninges. The relatively high incidence of meningeal localization of 
this and other enteric organisms in newborns would tend to substantiate the theory 
of a locus minoris resistentiae secondary to the trauma of birth. In fact, in one 
case ® the condition was thought to be birth trauma, and consequently no therapy 
was given. 

Diarrhea was the initial symptom in four cases. Mild diarrhea had been present 
at some time in four additional cases; therefore, in only eight cases was evidence 
of gastroenteritis recorded in the history. This does not agree with the figure of 
80% gastroenteritis in the series reviewed by Levinson and co-workers.* 

Five cases suffered relapses, one while receiving oxytetracycline, the rest when 
therapy had been stopped. This phenomenon is attributed to latent foci of infection 
and requires prolongation of therapy far beyond a bacteriological and clinical 
recovery. 

Six cases were less than one month of age. Among these, there were three com- 
plete recoveries, two early deaths, and one with severe complications and ultimate 
death. Again, this does not coincide with previous results. Henderson * could only 
find 1 recovery in 40 cases aged less than one month, whereas there were 17 recov- 
eries in 80 cases older than one month. 

There were five outright fatalities and two recoveries with marked residuals, 
one of which ultimately ended in death. Thus there were nine survivors without 
complications. Of the fatalities, one infant -eceived no therapy, one died nine hours 
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after admission, and one received only sulfadiazine. The remaining 13 patients 
received at least two antimicrobial agents. In this group, there were nine complete 
recoveries. Eight of the patients received at least one of the broad-coverage anti- 
biotics. Five of these recovered completely. 

The above results lead one to say with caution that the advent of the newer 
antibiotic agents has in a small group of patients favorably altered the course of 
this rare form of meningitis. 

The practice at this hospital is to give all children with purulent cerebrospinal 
fluid at least four antimicrobial agents (sulfadiazine, penicillin, streptomycin, and 
oxytetracycline) until a bacteriological diagnosis has been made. One may then 
vary the drug or the mode of administration, depending on the organism, its sensi- 
tivity, and the patient’s response. Once salmonellae have been identified, penicillin 
can be dispensed with and chloramphenicol may be added. It would seem advisable 
to maintain the patient on at least one and preferably two of the wide-spectrum 
antibiotics for several weeks after all signs have disappeared. 

The use of intrathecal antibiotics appears to depend on individual preference. 
This method was used in conjunction with the more conventional modes in four 
cases, with complete recovery in three. As Weinstein and co-workers ‘* have shown, 
the procedure, if properly carried out, is attended with negligible risk and influences 
the course of the meningitides favorably. 

Because of individual variation in the sensitivity of the specific organism, no 
one drug was of help in all cases. Streptomycin was used in all of the cases of com- 
plete recovery but one. It was given intrathecally in three. Because chloramphenicol 
is considered a specific drug in the treatment of typhoid fever, it would seem advis- 
able to include it in the armamentarium. However, in one case it failed to alter the 


course of typhoid fever, allowing meningitis to occur which finally responded when 
treatment was changed to chlortetracycline. 


SUMMARY AND CONCLUSIONS 


Sixteen cases of Salmonella meningitis in infancy are reviewed. There were 
nine recoveries. 

The use of the newer antibiotics appears to have favorably affected the course 
of this serious illness in the small group of eight patients who received at least one 
of these agents. 

Infection contracted in the first few days of life will respond favorably to therapy 
if diagnosed early. 

There is a high frequency of relapse in this form of meningitis, necessitating a 
prolonged course of therapy. 

Intrathecal medication appears of value in recalcitrant infections. 
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EFERENCES to congenital leukemia are few in number.* Bernhard, Gore, 

and Kilby,’ in reviewing the literature in 1951, found 14 acceptable cases and 
added 4 of their own. In 1952, Casilli, Rumsey, and Satulsky *° reported a case 
of myeloblastic leukemia in the neonatal period. The criteria for acceptance as a 
case of congenital leukemia are not too clearly defined, but the presence of leukemia 
cells in the peripheral blood, bone marrow, and visceral organs of an infant in the 
neonatal period is highly suggestive. It is the purpose of this paper to report a 
case of congenital leukemia in a 5-day-old boy, with septicemia as a terminal event. 


REPORT OF CASE 


The infant was born at this hospital after a labor of approximately four hours. The mother 
was an Rh-positive 19-year-old woman, unipara and secundagravida, whose Kline and Kahn 
reactions were negative. Total length of pregnancy was estimated at nine and one-half months. 
Delivery was complicated by considerable bleeding; manual rotation and low forceps delivery 
were necessary. The child was cyanotic but responded quickly to the administration of oxygen. 
When the baby was examined, the following findings were noted: Mongoloid facies, systolic 
murmur Grade II over entire precordium, liver enlarged 2 cm. below the costal margin, hyper- 
motility of all joints, and intermittent cyanosis of the hands and feet. Birth weight was 6 lb. 9% 
oz. (2,990 gm.). The infant nursed well and was not cyanotic after the first 12 hours. Jaundice 
was not noted. The infant was discharged to the care of a private physician on the third day of 
life, because of crowded hospital conditions. 

Two days later the child was readmitted to the hospital because of extreme jaundice. The 
mother stated that the child had done well until the preceding 18 hours, in which all feedings 
were refused and jaundice rapidly developed. Physical examination showed a cyanotic deeply 
jaundiced white infant with Mongoloid facies, temperature 99 F., fontanel of normal tenseness, 
Grade II systolic murmur over the entire precordium, liver enlarged to the right iliac crest, spleen 
of normal size. Blood studies: Hgb. 14.0 gm.; RBC 4,190,000; WBC 274,000; differential 
formula lymphocytes 2%, eosinophiles 1%, blast cells 90%, myelocytes 2%, juvenile cells 1%, 
stab cells 2%, and segmented cells 2%. No platelets were seen on the peripheral smear. The 
examining physician thought the peripheral smear resembled that of acute leukemia. Bone 
marrow aspiration was done. In the next three hours the child became progressively more 
cyanotic, and, despite whole blood transfusion, he died five hours after admission. 

Autopsy Findings.—The skin was jaundiced, Cyanosis of the hands, feet, nailbeds, and mucous 
membranes was noted, as well as the Mongoloid stigmata previously mentioned. A few petechial 
hemorrhages suggestive of an exanthematous rash were present on his face, especially the upper 
malar areas, The thoracic and abdominal cavities were not remarkable. The heart was slightly 
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enlarged, weighing 20 gm. A large 2.5 cm. interventricular septal defect was present. This defect 
was bridged by a common tricuspid-mitral valve forming the typical “Mongolian heart.” The 
pericardium was covered with a yellow fibrinous exudate, which appeared grossly purulent in 
areas. The myocardium had a mottled appearance. The lungs were firm in consistency, and many 
small hemorrhagic areas were noted on sectioning. The liver weighed 100 gm., was soft, and 
appeared congested on sectioning. The spleen was normal in size and failed to reveal any gross 
abnormalities. The adrenals were enlarged to three times their normal size, were friable and 
cystic, and on sectioning were filled with clotted blood. The normal adrenal tissue was quite 
difficult to identify. A narrow rim of yellow cortical tissue remained. The lymph nodes through- 
out the body were small, firm, and discrete. The remaining organs on gross examination were 
within normal limits for a newborn infant. 

Microscopic—The heart muscle was infiltrated with masses of blast cells and showed areas 
of myocardial necrosis as well as some hemorrhage. The pericardium was also infiltrated with 
blast cells and covered with fibrinous exudate. The pulmonary capillaries were congested and 


Photomicrograph of cardiac muscle, showing infiltration by blast cells (x 205). 


hiled with blast cells. Some alveolar spaces contained red blood cells. The adrenals showed hemor- 
rhage and necrosis. The narrow rim of more or less normal adrenal cortex was congested and 
infiltrated with blast cells. The sinusoids of the liver were filled with blast cells, and the liver 
cords were compressed. There were many “giant cells” in the liver sinusoids, interpreted as being 
megakaryocytes. The spleen showed some infiltration with blast cells about the blood vessels and 
fibrous septa. The pancreas showed minimal interstitial necrosis and some acute inflammatory 
reaction. The most striking feature, however, was the presence of a large number of “giant cells” 
of the same type as were seen in the liver. The remaining organs showed no other significant 
microscopic abnormalties except the congestion of blood vessels with large numbers of blast 
cells. Bone marrow sections showed no bony destruction but almost complete replacement of the 
marrow by sheets of blast cells, better seen and described in the peripheral and bone marrow 
aspiration smears made during life. 


Bone Marrow Smears.—The bone marrow smears were hypercellular. The predominant cell 
was a blast cell morphologically resembling a myoblast. These blast cells occasionally contained 
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Auer bodies. There were a few immature and abnormal myelocytes that were readily identified 
by their specific granulation. Cells of the lymphocytic and monocytic series were normal but 
scarce. The erythroid elements were extremely scarce. The myeloid: erythroid ratio was about 
50:1. A considerable degree of toxic vacuolation of the identifiakie myeloid cells was noted. Dis- 
crepancies were noted between the maturation of the cytoplasm and of the nuclei of these cells. 
A good many reticulum cells were seen. The megakaryocytes were rare but appeared qualitatively 
normal. The diagnostic impression was acute myelogenous leukemia. 


Blood cultures revealed presence of abundant hemolytic streptococci in the blood. 


COM MENT 


It is interesting to note that this is the first case of congenital leukemia in which 
a coexisting septicemia is reported. The possibility of infection activating the bone 
marrow to produce an extreme number of blast cells is not to be ignored. It is 
difficult to see, however, how septicemia could produce enough abnormal bone mar- 
row reaction to account for infiltration of the vital organs with blast cells, a count as 
high as 274,000 white blood cells, and the abnormal qualitative changes in the myeloid 
series seen in the bone marrow. A review of a number of cases of neonatal septi- 
cemia reveals that this blood and bone marrow picture is not present. It is neces- 
sary, therefore, to assume that abnormal granulopoiesis existed before birth in this 
case and this represents a congenital or neonatal myelocytic leukemia. 

Mongolism has been reported with congenital leukemia in two other cases.* 
Other associated congenital anomalies have been seen in four other cases. Several 
of the other reported cases showed hemorrhage into the adrenals.® In this case it 
is impossible to determine whether the adrenal hemorrhage was due to thrombo- 
cytopenia or to the septicemia. 

SUMMARY 


A case is reported of a 5-day-old white infant with septicemia and congenital 
leukemia. 
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URINARY TRACT CALCULI IN CHILDREN 
Renal and Vesical Calculi in an Eight-Month-Old Child 


CAPTAIN C. A. MOORE 
AND 


COLONEL C. C. DODSON 
MEDICAL CORPS, UNITED STATES ARMY 


_— of the literature reveals a paucity of reports of urinary tract calculi 
in infants and children, except in autopsy series. Even in these, the incidence 
is quite low except in certain areas of the world outside the United States. 


INCIDENCE 


Thomson,’ in reviewing 2,962 cases of vesical calculus operated on at the Canton 
Hospital, Canton, China, prior to 1920, found that 25% of the patients were under 
10 years of age. Bokay,* in Hungary, collected 1,826 cases of urinary stone in 
infants and children under 15 years, with 45 being under 1 year of age. In contrast, 
Hager and Magath,? of the Mayo Clinic, reported 2,195 cases of vesical calculus, 
of which only 33 (1.63%) were under 15 years of age, and Campbell,® in a series of 
15,919 autopsies in children under 15 years of age in the United States, found only 
an incidence of 0.42% of urinary tract calculi. The same author in a series of 580 
cases of chronic pyuria in children found urinary calculus in nine, or 0.15%, 
only one of whom was under one year of age. Lattimer‘ reports that in 21,835 
admissions to Babies Hospital, New York City, between 1942 and 1948, of which 
1,252 were urological, there were no cases of urinary calculi. 

By means of a questionnaire, Thomas and Tanner* (Minneapolis), in 1922, 
collected 203 cases of calculus disease in children, with the youngest being 10 
months old. Only two of these were autopsy cases. Harrington ® reported 480 cases 
of urinary lithiasis seen at the University of California Hospital for the 10-year- 
period 1929-1939, with the youngest case being 2 years old. Quinland,’ from a 
pathological study of 1,019 autopsies and 14,900 surgical specimens (all Negroes), 
reported 33 cases of urinary tract calculi. The youngest case was 8 months old 
(renal calculus) and was an incidental finding at autopsy. The youngest case of 
bladder stone was found by Langenbeck,* in a six-month male fetus. Southworth ¢ 
reported a stone in the kidney of a newborn infant. Kreutzmann ° reported bilateral 
renal calculi in a 4-year-old girl. More recent clinical reports include those of 
Clarke,’® who found bilateral renal calculi in a 3'%4-year-old girl, and Prakken,” 
who removed 15 cystine and calcium oxalate calculi from the urethra of a 3-year-old 
hoy. Goldberg ** reported a vesical calculus in a 9-month-old infant, the youngest 
clinical case on record. 


This material has been reviewed and cleared for public release by the Office of the Surgeon 
General, Department of the Army. 

* Cited by Campbell.* 

+ Cited by Kreutzmann.® 
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SEX 


Campbell states that urolithiasis in children is predominantly in boys. This is 
especially true of vesical calculi, where reported series show a predominence in boys 
of at least nine to one (Bokay 96% boys; Crenshaw ** 95% boys; Twinem ™ 
98% boys). This is attributed to the higher incidence of vesical neck obstruction 
in young boys and the short patulous urethra in girls, through which most small 
stones will readily pass. 


ETIOLOGY 


Campbell states that present knowledge places the formation of urinary calculus 
in four possible direct etiologic categories: (1) vitamin A diet deficiency; (2) 
excessive crystalloid excretion, including hypercalciuria of hyperparathyroid dis- 
ease; (3) infection of type-specific bacteria, and (4) genesis from calcium plaque 
formations in the pelvic submucosa or in renal tubules. Important predisposing 
factors include infection, urinary stasis, and trauma. 

The specific relationships between nutrition and formation of urinary calculi is 
poorly understood. In such areas as China and India, malnutrition and climate are 
thought to be the contributory factors in the increased incidence of urolithiasis 
Malnutrition (deficiency of protein and water-soluble vitamins) is undoubtedly the 
more important factor. Thompson,{ in an anlysis of 2,583 cases of urinary calculi 
in England, found involvement 32 times more frequent in charity clinic patients 
than in privileged children. 

In some metabolic disturbances, such as cystinuria, oxaluria, and lithuria, there 
is an increase in urinary crystalloids which frequently leads to the formation of 
calculi. The incidence of cystinuria, the most common of these, is 1 in 15,000, 
according to Keyser and Smith.’® They state that calculus formation occurs in 3 to 
4% of cystinurics. The incidence of urinary calculus associated with hyperpara- 
thyroid disease is estimated at 1 to 5%. Black ** reported urinary lithiasis in 70% 
of the cases of hyperparathyroidism. In the 480 cases of urolithiasis reported by 
Harrington, only one was secondary to hyperparathyroidism. 

Infections, especially with urea-splitting organisms, produce an alkaline urine 
which favors the disruption of the crystalloid-colloid equilibrium and subsequent 
stone formation. Urinary stasis is frequently the predisposing factor in the develop- 
ment of infection. 

Randall *’ describes submucosal calcific plaques which form in the tips of the 
renal papillae. Subsequently, these may break off and become deposited in the 
calyces or renal pelvis, where they act as a nidus for calculus formation. 


SYMPTOMS ‘ 


The symptoms of urinary tract calculi are pain, hematuria, frequency, pyuria, 
dysuria, and nausea and vomiting. Thomas and Tanner state that urinary lithiasis 
in infants and children is more common than generally supposed, and many cases 
are not recognized. Calculi may be passed by the infant after a supposed attack of 
intestinal colic. Unless the urine has been totally arrested for an appreciable period. 
the mother’s or physician’s attention may not be directed to the urinary tract, so 
that calculus is not suspected. 


Cited by Goldberg.'? 
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DIAGNOSIS 


The diagnosis of urolfthiasis in children necessarily depends upon urological 
investigation more than in adults, since history and physical examination are not 
as reliable. Increasing improvement in x-ray technique and the development of 
miniature cystoscopes have aided in the diagnosis in children. In general, the uro- 
logical approach is similar to that in the adult. 


TREATMENT 


Treatment in children should necessarily be more prompt and radical, but other- 
wise varies little from that followed in adults. 


REPORT OF CASE 


An 8-month-white girl was admitted to the pediatric service of Brooke Army Hospital on 
July 27, 1952, for evaluation of diarrhea, nausea, vomiting, and fever of three days’ duration 
History revealed that pregnancy had been uneventful; delivery was not complicated at term. 
and neonatal growth and development had been normal. However, the child had never sat alone 
or attempted to stand. She had two previous episodes of high fever associated with diarrhea. 
nausea, and vomiting in the past month. She had been hospitalized and treated with antibiotics 
with good response in each instance. Pyuria had been found on both admissions. 

Physical examination on admission revealed a well-developed well-nourished white girl not 
appearing acutely or chronically ill. Pulse was 120; rectal temperature, 102 F., and weight, 16 
lb. (7,260 gm.). Examination was otherwise within normal limits. White blood cell count was 
19,200, with 49 neutrophiles, 54 lymphocytes, 7 monocytes; red blood cell count, 3,280,000; 
hemoglobin, 10 gm. per 100 cc.; urinalysis, 50 to 60 pus cells and 2 to 6 red blood cells per 
high power field. Urine culture revealed coliform bacilli. Stool examinations for ova and 
parasites were negative. Blood chemistry and electrolyte studies were within normal limits. 

The patient was given chloramphenicol (Chloromycetin) and became afebrile and asymp- 
tomatic within 48 hours. KUB investigations revealed questionable opacities in the region of the 
left kidney ; so a urological consultation was requested. Intravenous pyelography was performed 
and revealed probable left renal calculi. Patient’s transfer to urology service was accomplished. 
Retrograde pyelogram (Fig. 1) demonstrated left renal calculi; blunting of calyces, left; filling 
defects in the left ureter, and normal collecting system on the right. Several small flaky yellow 
calculi were removed from the bladder at the time of cystoscopy. Chemical analysis revealed 
these to be composed of calcium carbonate. Serum clacium and phosphorus determinations were 
within normal limits on repeated determinations, as were quantitative urinary excretions of 
calcium, cystine, and uric acid. 

Two days following the retrograde pyelography, she began experiencing emesis and developed 
a low-grade fever. Symptomatic improvement occurred after 48 hours. However, nausea, vomit- 
ing, high fever, and lethargy again developed three days later. Response to active antibiotic and 
fluid therapy was poor. Pyuria had persisted, and urine culture revealed Pseudomonas aeruginosa 
She remained inactive and irritable and had a poor intake. 

On Sept. 9, 1952, she was taken to surgery for a left pyelolithotomy. The left kidney was 
found to be considerably enlarged, with a tense capsule. A cortical abscess was opened. This 
was found to communicate with the renal pelvis. Approximately 6 fluid ounces (177.4 ml.) of 
purulent material was aspirated from the abscess and renal pelvis. The upper one-third of the 
kidney was moderately cyanotic. A left nephrectomy with removal of the upper 5 cm. of the 
ureter was carried out. Immediate postoperative course was uneventful. Culture of the pus 
removed from the kidney showed Ps. aeruginosa. Gross examination of the surgical specimen 
on cut section (Fig. 2) revealed soft calculi in the renal pelvis and calyces. Chemical composition 
of these were calcium and ammonium phosphate. There was fibrosis about the left ureteropelvic 
junction, with some diminution in caliber of same. Microscopic examination revealed ureteritis. 
chronic pyelonephritis, and pyonephrosis. 
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Fig. 2.—Bisected left kidney, showing calculi. 


oe Fig. 1.—Bilateral retrograde pyelogram, showing calculi in left kidney. 
tis 
ta 
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Her urine subsequently cleared, and she became active, developed a ravenous appetite, and 
began gaining weight. The child began sitting alone and pulling herself to her feet, neither of 
which she had attempted prior to hospital admission. Two weeks postoperatively, she was dis- 
charged as cured. 


SUMMARY 


The literature referable to urinary tract calculi in infants and children has been 
reviewed. As indicated by autopsy series, this condition is not uncommon in certain 
regions of the world where nutrition is poor. However, in the United States the 
incidence is quite low in autopsy series, and very few clinical cases of urinary tract 
calculi in children under 5 years of age have been reported. Incidence, sex, etiology, 
symptoms, diagnosis, and treatment of this condition have been briefly discussed. 

The occurrence of left renal and vesical calculi in a white girl 8 months of age 
is described. The presenting symptoms were primarily gastrointestinal, as is fre- 
quently the situation in urinary tract disease in children. Because of the presence 
of persistent pyuria, a KUB x-ray revealing densities in the region of the left kidney 
was obtained. Complete urological work-up revealed calculi in the bladder and left 
kidney. The former were small and easily removed through the cystoscope sheath 
The urinary tract infection did not respond to medical management and subsequently 
progressed to a left pyonephrosis. Left nephrectomy was performed, followed by 
complete recovery. 

The importance of urological evaluation in children with unexplained fever asso 
ciated with gastrointestinal symptoms and with or without pyuria cannot be over. 
emphasized. 
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SULFHEMOGLOBINEMIA 


ELAINE G. FICHTER, M.D. 
NEW ORLEANS 


HE SUDDEN appearance of severe cyanosis in a child presents a diagnostic 
problem to the attending physician. When there are no obvious pulmonary or 
cardiac abnormalities, and, when in spite of frank cyanosis there is neither dyspnea 
nor increase in cardiac and respiratory rates, one must consider the presence of 
abnormal pigment within the red cell. 

The following case is noteworthy in that clinically detectable cyanosis occurred 
in a child to whom a triple sulfonamide preparation was administered in therapeutic 


dosage. 


REPORT OF CASE 


The patient, a 5-year-old white boy, was admitted to Charity Hospital of Louisiana com- 
plaining of abdominal pain, nausea, and vomiting for five days and cyanosis for one day. There 
was no previous history of cyanosis, nor were the past and family histories contributory. Ten 
days prior to admission the child’s grandmother thought he needed a tonic and started him 
on “sulfur and molasses,” three times daily. Five days prior to admission the child became 
constipated and developed abdominal cramps associated with nausea and vomiting. He also 
began a low-grade fever. A private physician prescribed a triple sulfonamide preparation 
containing sulfadiazine, sulfamerazine, and sulfamethazine in a dosage of 0.5 gm. every six hours. 
The next day, because of persisting abdominal cramps, fever, and constipation, an ice-water 
enema was administered. After this the child had several watery stools. 

During the next three days the child continued to have fever, abdominal pain, and vomiting. 
One day prior to admission, diarrhea with frequent watery black stools developed, and the 
child’s mother noted that his face and hands seemed blue. Because of these developments and 
the lack of improvement, he was brought to Charity Hospital. 

Physical examination on admission revealed a pale child with cyanosis most marked about 
the face, lips, and nail beds. Temperature was 99.2 F., heart rate 120 per minute, respirations 
20 per minute, blood pressure 130/80 mm. Hg. There was no dyspnea or orthopnea. The lungs 
were clear to examination. The heart was of normal size, sounds were normal, and no murmurs 
were heard. The abdomen was soft. No masses or organs were palpable, though the child 
complained of generalized tenderness on deep palpation. Neurological examination was 
entirely normal. 

4 Laboratory studies revealed a hemoglobin concentration of 12 gm. per 100 ml., packed cell 

volume of 35%, and white blood cell count of 6,300, with normal differential distribution 

Urinalysis was normal. Because of the presence of frank cyanosis in the absence of any signs 

of discomfort or pathology related to the cardiorespiratory system, the presence of abnormal 

blood pigment was suspected. It was only at this point in retrospect that the history of the 

“sulfur and molasses” tonic was obtained. A fresh sample of blood was examined in the 

Evelyn photoelectric colorimeter by the quantitative method of Evelyn and Malloy! and 

found to contain sulfhemoglobin in the amount of 0.76 gm. per 100 ml. (normally none is 

present). Methemoglobin was present in the amount of 0.1 gm. per 100 ml., which is within 
normal limits by this technique. Several determinations of hemoglobin pigment were carried 
out and appear in the Table. 


From the Department of Pediatrics, Louisiana State University School of Medicine, and 
the Charity Hospital of Louisiana. 
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The abdominal pain, vomiting, and diarrhea gradually subsided over the next few days 
Ascorbic acid and methylene blue administered intravenously had no effect on the cyanosis. 
No other therapy was carried out. The degree of cyanosis became gradually less pronounced 

The child was discharged after 10 days of hospitalization, with a diagnosis of gastro- 
enteritis and sulfhemoglobinemia. At discharge he was still noticeably cyanotic but otherwise 
well. He was seen in follow-up clinic 10 days later and noted to be still slightly blue. At this 
time the sulfhemoglobin level was 0.20 gm. per 100 ml. The mother reported that during 
the next few weeks the cyanosis gradually disappeared. 


COMMENT 


When cyanosis is produced by the presence of abnormal amounts of the normal 
pigment, reduced hemoglobin, as occurs in pulmonary or cardiac disease, it has 
been shown that the reduced hemoglobin must be present in an average amount of 
about 5 gm. per 100 ml. of blood.? This represents a significant decrease in blood 
oxygen tension and accounts for the fact that anoxic symptoms are likely to be 
present with minimal cyanosis. In contrast, the amount of abnormal intracellular 
pigment required to produce cyanosis is much less—1.5 gm. of methemoglobin and 
less than 0.5 gm. of sulfhemoglobin per 100 ml. of blood. Hence, because the partial 


Determination of Hemoglobin Pigments 


Sulf- Methemo- 
Total HGB, hemoglobin, globin, 
Gm./100 Ce. Gm./100 Ce. Gm./100 Ce 


0.1 
0 
0 
0 
0 
0 
0 


pressure of oxygen is unaffected, symptoms of oxygen lack usually do not accom- 
pany cyanosis produced by methemoglobin and sulfhemoglobin. Finch has reported 
levels of 30 to 50% methemoglobin without significant clinical symptoms.® 

Methemoglobin is a derivative of hemoglobin in which the ferrous porphyrin 
complex has been converted to the ferric form.* It does not combine with oxygen 
which can be released to the tissues. Therefore, in this state it is an inert pigment. 
While the normal red cell contains methemoglobin, the amount present is clinically 
insignificant, amounting at most to only 1 or 2% of the total hemoglobin. This low 
level is maintained by an enzymatic reconversion mechanism in which methemo- 
globin acts as an oxidizing agent in the breakdown of glucose and lactate and in the 
process is itself reduced.* 


* References 5-8. Dysfunction of the reconversion mechanism reflecting a congenital bio- 
chemical defect within the erythrocyte is believed to be the cause of congenital methemoglobin- 
emia.!° In such cases methemoglobin accumulates slowly until a point of equilibrium is reached, 
usually at about 40% of the total hemoglobin (References 15-21). This is comparable to the 
normal oxidation-reduction potential of the small amount of pigment present in plasma. Persons 
with this disorder are obviously cyanotic, but for reasons previously stated they rarely have 
symptoms referable to oxygen lack. Ascorbic acid or methylene blue administered to such 
patients is effective in reducing the methemoglobin from around 40% to 8 to 10% of total pig- 
ment (References 10 and 20). Ascorbic acid, the most important reducing substance normally 
found in blood, is especially useful in primary or congenital methemoglobinemia because of its 
absence of toxicity in large doses and its nontransitory nature.?? 
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Acquired methemoglobinemia is produced by the action of oxidants which pro- 
duce methemoglobin more rapidly than the cell mechanism is able to reduce it.’ 
Drugs such as sulfonamides, nitrites, and aniline derivatives behave as oxidants of 
this sort. If such oxidizing agents are present in large enough amounts, the normal 
cellular reconversion mechanism may be exceeded, resulting in excessive amounts 
of methemoglobin and clinical cyanosis. In such cases methylene blue is extremely 
effective in reconverting methemoglobin to hemoglobin, not by its own reducing 
capacity but through catalysis of the normal cell reconversion mechanism.t While 
ascorbic acid is effective in congenital methemoglobinemia, it is not effective in 
drug-induced methemoglobinemia, because even in large doses its rate of activity 
does not approach that of the normal cellular reconversion system.'° 

Sulfhemoglobin is a pigment which is not normally present in the body. It has 
not been prepared in pure form, and its exact composition is unknown. The trans- 
formation of hemoglobin to sulfhemoglobin is thought to be the result of displace- 
ment of one of the nitrogen atoms in the pyrrol ring of the hemoglobin molecule 
by sulfur (Nijveld,’* cited by Finch*). Sulfhemoglobin has been identified by 
spectroscopic and colorimetric methods by means of its absorption spectrum, which 
shows a strong band at 618 my. The absorption bands of methemoglobin (630 mp) 
and sulfhemoglobin (618 mp) can be confused when a hand spectroscope is used, 
but they are easily differentiated after the addition of a small amount of neutral 
cyanide solution.t This dissipates the methemoglobin band, leaving the sulfhemo- 
globin band unaffected. 

The change in hemoglobin pigment resulting in the formation of sulfhemoglobin 
is irreversible. Sulfhemoglobin is inert as an oxygen-carrier, though it does not 
damage the involved cells. In contrast to methemoglobin (which can revert rapidly 
to hemoglobin), sulfhemoglobin persists unchanged while the red cells which con- 
tain it live out a normal life span. Hence, once formed, it remains in the blood as 
long as three or four months. Thus there is no way to correct the cyanosis caused 
by the presence of sulfhemoglobin in the red cell, short of removing the involved 
cells by an exchange transfusion. Such a heroic measure is hardly justified, since 
the cyanosis itself is in no way disabling. 

Clinically, all the drugs which produce methemoglobin can also produce sulf- 
hemoglobin in the presence of constipation or an exogenous source of sulfur.” 
Constipation, leading to abnormal H2S absorption and thus providing a source of 
sulfur, has been assumed to be an important factor in sulfhemoglobinemia. Prontosil 
and sulfanilamide, two of the first sulfonamide drugs to be used therapeutically, 
were found to produce frequently both methemoglobin and sulfhemoglobin in 
amounts sufficient to cause clinical cyanosis.** There have been fewer reports of 
this type of cyanosis produced by sulfathiazole and sulfapyridine, and only in rare 
instances have sulfadiazine and sulfamethazine been implicated in abnormal pigment 
formation.** No report has been found of cyanosis in a child due to the administra- 
tion of sulfadiazine or any of the triple sulfonamide preparations. Morgan and 
Smith reported clinical cyanosis due to the presence of methemoglobin in 14 of 354 
(3.9%) adult patients treated with sulfapyridine, in 1 of 69 (1.4%) treated with 
sulfadiazine, and in 1 of 68 (1.4%) treated with sulfamethazine. They did careful 


+ References 10-12. 
t References 1 and 14. 
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spectroscopic examination of the blood in all cases and found that elevated levels 
of methemoglobin could be detected in many cases treated with sulfadiazine and 
sulfamethazine, although the degree was not sufficient to produce clinically per- 
ceptible cyanosis. They further comment that if either of these drugs is administered 
along with sulfur, sulfhemoglobin will be formed.”° 

It is apparent that while the tendency of sulfadiazine and sulfamethazine to 
alter hemoglobin is less than that of sulfanilamide and sulfapyridine, it is not 
altogether absent. In view of the studies done by Morgan and Smith, it is probable 
that spectroscopically increased amounts of methemoglobin are present in the 
blood quite often during therapy with sulfadiazine and the various triple sulfonamide 
combinations, Since it requires one molecule of hemoglobin to produce one molecule 
of either methemoglobin or sulfhemoglobin *° and since 7 quantitatively greater 
amount of methemoglobin than of sulfhemoglobin is necessary to produce clinical 
cyanosis, it follows that a drug capable of producing only spectroscopically increased 
amounts of methemoglobin, when administered in the presence of both constipation 
and an exogenous source of sulfur, would result in levels of sulfhemoglobin suff- 
cient to produce clinical cyanosis. 

It is postulated that a spectroscopically increased amount of methemoglobin was 
produced in this child as a result of therapy with a triple-sulfonamide drug. The 
concomitant administration of the sulfur and molasses tonic, in the presence of 
constipation, provided an exogenous source of sulfur and favored the conversion 
of methemoglobin to sulfhemoglobin. The latter compound, being stable, tended to 
accumulate once a pathway for its formation was established. A level of sulfhemo- 
globin was finally attained which was clinically apparent as cyanosis. 


SUMMARY AND CONCLUSION 


A case history of a 5-year-old child with cyanosis due to sulfhemoglobinemia 
complicating a nonspecific gastroenteritis is presented. The mechanism of forma- 
tion of sulfhemoglobin is presumed to be the administration of a triple-sulfonamide 
preparation along with an unknown amount of sulfur in the form of a “sulfur and 
molasses” tonic in the presence of constipation. 

The entity of abnormal hemoglobin pigment as a cause of cyanosis is important 
only in its differentiation from other more serious disorders. 


Dr, Nelson K. Ordway gave helpful suggestions. 
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CONGENITAL TELANGIECTATIC ERYTHEMA RESEMBLING LUPUS 
ERYTHEMATOSUS IN DWARFS 
Probably a Syndrome Entity 


DAVID BLOOM, M.D. 
NEW YORK 


INCE 1941, we have had under observation at the New York Skin and Cancer 
Unit a dwarf who presented an eruption on the face resembling lupus erythema- 
tosus, in addition to a bullous eruption on the lips which was due to hypersensitivity 
to sunlight. The reason for this report is the fact that in 1953 two almost identical 
cases were presented at the New York Academy of Medicine, one from the New 
York Hospital and the other from the Presbyterian Hospital. The occurrence of 
three almost identical cases speaks strongly for a syndrome entity and justifies this 


report. 
REPORT OF CASE 


G. S., a white boy aged 9 years, born in England of Jewish parents, was seen for the first 
time at the New York Skin and Cancer Hospital on July 13, 1941, because of an eruption on 
the face which had been present since the age of 2 years. 

History.—The patient was born at full term, weighing 4 lb. (1,815 gm.). At the end of one 
year he weighed 9 lb. (4,080 gm.). Because of the stunted growth, which was noted a few years 
after birth and which was considered to be due to pituitary hypofunction, the boy was treated 
at the Hackney Hospital, in London, from the ages of 4 to 6 years with anterior pituitary growth 
hormone. He was then 33 in. (83.8 cm.) in height, having grown only 2% in. (6.4 cm.) during 
those two years. At the age of 5 years he developed acute mastoiditis and pyemia, for which a 
mastoidectomy was performed. In spite of several recurrent pyemic abscesses, the condition grad- 
ually subsided, but an abscess in the left ankle resulted in a rarefying osteitis of the astragalus 
bone, involving the joint and leaving ankylosis of the left ankle. From 1938 to 1941 his height 
increased by 3 in. (7.6 cm.). 

At the age of 2 years, he developed erythematous plaques on the face and a bullous crusted 
eruption on the lower lip, which has persisted since then, becoming worse in summer, particularly 
following exposure to sun. 

Physical Examination (Summary of the Examination at the Skin and Cancer Hospital and 
the Pediatric Department of the University Hospital, Service of Dr. A. G. De Sanctis).—The 
boy was slender and small for his age; he measured 387 in. (98.8 cm.) in height, which is the 
size of a 4-year-old child (Fig. 1). The narrow fine-featured face gave somewhat the appearance 
of precocious senility. The left lower extremity was thinner and %4 in. (1.3 cm.) shorter than 
the right. The teeth were carious. Both testes were in the scrotum. The child was highly myopic, 
but the fundi were normal. His intelligence was normal, and he seemed very alert. His voice 
was high-pitched. 

Dermatologic Examination—The skin of the face, where not affected by the eruption, 
appeared wrinkled, which was probably partly the reason for the somewhat precocious aged 
appearance. There were erythematous telangiectatic plaques present in the butterfly area of the 


This case was presented at the New York Academy of Medicine, Section of Dermatology 
and Syphilology, on Nov. 3, 1953.1 

From the Department of Dermatology and Syphilology of the New York University Post- 
Graduate Medical School (Dr. Marion B, Sulzberger, Chairman) and the Skin and Cancer 
Unit of the University Hospital. 
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nose and adjacent parts of the cheeks, on the left upper eyelid, and on the forehead. The lower 
lip was edematous, crusted, and fissured (Fig. 2). On the trunk there were present numerous 
café au lait spots. The axillae and the flanks showed hyperpigmented hyperkeratotic lesions 
resembling ichthyosis hystrix. A pilonidal cyst was seen in the sacral area. An irregular plaque 
of telangiectasia was present on the left flank. The arms, the abdomen, and the thighs showed 
marked lichen pilaris. 

Family History—The boy was a second-pregnancy child. The first child died at the age of 
3 months from an unknown cause. No other member of the family was affected with any cuta- 
neous or growth abnormality. The parents were not related. 

Laboratory Examinations.—Routine blood cell count and urine examinations gave normal 
findings. Chemical examinations of the blood included the estimation of nonprotein nitrogen, 
phosphorus, phosphate, calcium, cholesterol, and chlorides. All these gave normal figures. Fifty 


Fig. 1.—The boy, aged 9 years, is the size of a 4-year-old child. 
Fig. 2.—Note the lupus-erythematosus-like eruption on the nose and cheeks and the crusted 
fissured eruption on the lips. Note also the precocious aged appearance. 


milligrams of coproporphyrin were found in the urine in 24 hours, which was considered normal 
for this patient, but no uroporphyrin was present. Basal metabolic rate was —19% on one 
occasion and — 9% on another. A roentgenogram of the skull showed it to be small for the age 
of the boy but otherwise normal. A roentgenogram of the extremities showed relative under- 
development of the soft tissues and the long bone structure of the left lower extremity. Epiphyseal 
development was compatible with the sex and age of the patient. An encephalogram showed slight 
dilatation of the ventricles. 

The diagnosis of Levi-Lorain dwarfism and discoid lupus erythematosus was made. 

Course—The patient gained 5 in. (12.7 cm.) in height from 1941 to 1944, Growth hormone 
injections were administered from 1941 to 1943. Because of the diagnosis of lupus erythematosus, 
bismuth injections were given from August, 1941, to April, 1942, but without any benefit. In the 
course of the following years, he visited the clinic only occasionally. When seen in 1948, after 
an absence of four years, he was reexamined and found to have gained 8% in. (21.6 cm.) in height 
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Fig. 3.—Note the well-proportioned build of the patient, the presence of pubic hair, and the 
persistence of the eruption on the face. 


Fig. 4.—Appearance at the age of 20 years. 


_ Fig. 5.—Biopsy from the lesion of the nose shows telangiectasia in the upper cutis but no 
pathologic features of lupus erythematosus. 
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and 35% lb. (16,000 gm.) in weight. He was in the second year of high school. His genitalia 
seemed normal, and the pubic and axillary hair was present (Fig. 3). The basal metabolic rate 
was — 18%. Examination of ketcsteroids in the urine gave a normal figure. The eruption on 
the face had not changed. A roentgenogram in 1949 showed that both hands were rather small 
for his age but of normal epiphyseal development. In 1950 roentgenograms showed closure of the 
epiphyses. At this time the diagnosis of “primordial dwarfism with epiphyseal closure” was 
made. 
e When seen in 1952, at the age of 20, the patient still complained of the erythematous lesion 
on the nose (Fig. 4). Because of our doubt as to the diagnosis of lupus erythematosus, the 
patient was finally persuaded to permit us to do a biopsy on the erythematous lesion on the nose. 
The slide was examined by Dr. Charles Sims, who reported telangiectasia in the upper part of the 
cutis but not sufficient pathologic findings for lupus erythematosus (Fig. 5). 

Electrolysis therapy for the telangiectatic lesion of the nose was instituted with marked 
benefit. 
Since avoidance of exposure to sun, the bullous eruption on the lower lip has not recurred. 


COM MENT 


In March, 1953, an almost identical case was presented at the Section of Derm- 
atology and Syphilology of the New York Academy of Medicine by Dr. G. F. 
Machacek, from the Department of Dermatology and Syphilology of the Columbia 
University College of Physicians and Surgeons (Director, Dr. C. T. Nelson). 
This patient, a boy aged 3% years, was also a dwarf, and his body build and 
features, with the erythematous eruption of the face, were so similar to the one 
reported in this paper that one could have taken them to be identical twins. The 
eruption on the face of this patient was also thought to be lupus erythematosus, 
although no biopsy was available, and clinical or laboratory findings were not 
confirmatory. 
On Oct. 6, 1953, an almost identical case was again presented at the New York 
Academy of Medicine by Dr. D. P. Torre,’ from the Department of Dermatology 
and Syphilology of the New York Hospital (service of Dr. George M. Lewis). It 
was a girl aged 314 years, who was considered to be a primordial dwarf and who 
since the age of 10 months also showed an erythematous slightly scaly eruption in the 
butterfly area on the cheeks, on the lips, and on the eyelids. Similar erythematous 
lesions were seen on the extensors of the arms. It was noted that the patient 
developed new erythematous scaly lesions on the arms following exposure to sun. 
The patient had a supernumerary digit on the left thumb. The slender body build 
and the features of the face of this girl were again almost identical with the two 
cases described above. Although this patient was presented under the title of 
. discoid lupus erythematosus, the presentor stated in the discussion that he did not 
believe that this is true lupus erythematosus.* 
It is difficult to state with certainty whether these dwarfs belong to the group of 
° “primordial dwarfs” or to the “Levi-Lorain type.” This is not surprising when one 
considers the known fact that there is often no sharp line of demarcation between 
these two groups.’ In fact, the patient reported in this paper, although his case had 
been diagnosed at the age of 10 years as a Levi-Lorain type dwarf, was later, at the 
age of 20 years, considered a “primordial dwarf with epiphyseal closure.” 


* By courtesy of Dr. Beatrice Kesten it was possible to examine the lesion histopathologi- 
cally also in this child. The changes consisted of superficial telangiectatic congested vessels and 
a mild diffuse cellular reaction of small round cells, histiocytes, and fibroblasts. There were no 
changes indicating lupus erythematosus. 
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Whatever the exact type of dwarfism with which one is dealing in these cases, 
the almost identical characteristics of slender body build with a narrow fine-featured 
face and an impression of a precocicus senile appearance indicate an identical type of 
dwarfism in all three cases. It is of interest also that two of these cases showed other 
congenital defects: one presented an ichthyosis-hystrix-like eruption and the other 
a supernumerary digit. The presence of congenital telangiectasia of the face and 
the sun-sensitivity in these closely resembling dwarfs justifies the assumption of 
a syndrome entity. 

SUMMARY 


A case is reported of a dwarf with a congenital telangiectatic erythema of the 
face resembling lupus erythematosus and a bullous eruption of the lips due to hyper- 
sensitivity to sunlight. 

Two other cases, almost identical in regard to general characteristics, photo- 
sensitivity, facial features, and eruption, were presented in 1953 at the New York 
Academy of Medicine. 

The occurrencee of three almost identical cases suggests strongly a syndrome 
entity. 
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LARGE CAVERNOUS HEMANGIOMA OF THE LIVER 
Successful Resection in an Eighteen-Month-Old Infant 


CHARLES V. PRYLES, M.D. 
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UMORS of the liver are exceedingly uncommon in infancy and childhood. 

When such tumors are found, they are most likely to represent a primary 
malignant growth. Cavernous hemangiomas of the liver in infancy and childhood, 
presenting as a primary hepatic tumor, are extremely rare. 

Shumacker,' in 1942, in a thorough review of the literature, was able to find 67 
operative cases of hemangiomas of the liver. Of these, only three occurred in the 
pediatric age group. Two of them occurred in newborn infants ; one was a 7-day-old 
infant reported by Hammer,* and the other, only 3 days of age, was reported by 
Kissinger and co-workers.” Both these infants suffered a spontaneous hemorrhage, 
with death. The other was a 6-year-old girl * who had a large cavernous hemangioma 
of the liver resected but died approximately one month postoperatively, with ascites 
and respiratory failure. 

Hendricks, in 1948,‘ reported a case of a newborn infant in which there was a 
fatal termination caused by rupture of a large hepatic hemangioma with resultant 
massive intra-abdominal hemorrhage. Riddler and co-workers, in 1949, were able 
to find four additional cases in adults and included one of their own, a 60-year-old 
white woman. The following year, others} reported upon the finding of cavernous 
hemangiomas of the liver in adults, with successful resection. 

In summary, we have been able to find a total of 83 recorded cases of cavernous 
hemangiomas of the liver. Of this total, five occurred in infancy and childhood, and 
all terminated fatally. 

It is the purpose of this paper to report on an additional case of cavernous 
hemangioma of the liver in infancy. We believe it is of especial interest inasmuch 
as it represents, so far as we have been able to determine, the second operative case 
in the pediatric age group and the first case of successful resection of a large hepatic 
hemangioma in an infant. 

REPORT OF CASE 

B. J., an 18-month-old Negro girl, was admitted to the Fort Eustis Hospital on Jan. 22, 

1953, for observation because of pallor and a large asymptomatic intra-abdominal mass. 


The infant was delivered without complication on June 3, 1951, at another hospital. Birth 
weight was 7 lb. 8 oz. (3,400 gm.), and the prenatal, natal, and neonatal history was not 


From the Departments of Pediatrics and Surgery, United States Army Hospital, Fort 
Eustis, Va. 

* Cited by Shumacker.' 
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unusual. Growth and development were normal. Dietary history revealed a poor intake of solid 
foods, with milk supplying a large part of the diet. 

The patient was brought to the hospital for treatment of an upper respiratory infection by the 
mother, who had not noted anything wrong with the infant’s abdomen. Physical examination on 
admission revealed an obese (weight, 12,700 gm.), irritable, and somewhat ill-appearing infant, 
with striking pallor of the skin and mucous membranes; there was no icterus. The abdomen 
was markedly distended, being some 2.5 cm. above the level of the thorax; the surface vessels 
were not prominent. There was a firm movable nontender mass occupying the greater part of 
the left upper quadrant and extending into the flank. Outline of the mass could not be definitely 
palpated, although it could be moved downward and to the right. There was no thrill or bruit 
over the mass. The liver margin was just palpable approximately 1.0 cm. below the right costal 
margin. The spleen was not palpable. 

The blood cell count showed 3,420,000 red blood cells per cubic millimeter, with 5.5 gm. of 
hemoglobin per 100 cc. The white blood cell count was 14,000 per cubic millimeter, with the dif- 
ferential count evenly divided between neutrophiles and lymphocytes. Platelets were normal. 
Serologic tests for syphilis and a preparation for sickle cells were negative. Bleeding (Duke 
method) and clotting times (capillary-tube method) were normal. Urinalysis gave normal values. 
Blood nonprotein nitrogen was 21 mg. per 100 cc. A flat plate of the abdomen showed a uniform 
haziness in the epigastrium and in the left upper quadrant. There was moderate displacement 


_ Fig. 1.—Massive cavernous hemangioma occupying the greater part of the left lobe of the 
liver, in situ, prior to removal. Arrow points to anterosuperior portion of the right lobe. 


of the transverse colon downward and to the right, and of the stomach gas shadow to the left 
and anteriorly. An intravenous pyelogram revealed good function in both kidneys insofar as 
excretion of the dye (sodium iodomethamate [Neo-lopax]) was concerned. There was a sug- 
gestion of slight distortion of the calyces of the left kidney. The renal outlines were visualized 
and appeared normal in size, shape, and position. A roentgenogram of the chest was normal. 

On the fourth hospital day, after correction of the severe hypochromic anemia by small trans- 
fusions of whole blood, an exploratory laparotomy was carried out. 

Operative Note.—Four days after admission to the hospital, the infant was given a general 
anesthetic with an endotracheal tube. A long left upper midrectus incision was made, and the 
peritoneal cavity was entered. Filling almost the entire left side of the abdominal cavity was a 
large reddish-purple tumor, which had almost completely replaced the left lobe of the liver. The 
tumor had a lobulated surface and was markedly spongy and compressible, especially on the 
periphery; it was sharply demarcated from the normal-appearing liver tissue. This mass was 
mobile enough to allow easy delivery of it through the incision (Figs. 1 and 2). 

The remainder of the peritoneal cavity and its organs were normal. The tumor was believed 
to be a benign hemangioma (cavernous) of the liver, and, because of its size, complete extirpa- 
tion was considered to be the ideal treatment. 

The round falciform and left triangular ligaments of the liver were cut, thereby mobilizing the 
liver and facilitating the exposure. Multiple overlapping horizontal mattress sutures of 0 chromic 
absorbable surgical suture material (catgut) were placed in the normal liver tissue about 2 cm. 
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from the margin of the tumor. All these sutures were tied snugly enough to control bleeding, 
but not so tight that the liver tissue was cut. With a scalpel, the liver was sectioned just distal 
to the mattress sutures, thereby removing this large mass (Fig. 3) except for a small area near 
the hilus adjacent to the hepatic duct and artery, The entire left lobe of the liver had been 
removed, and the anterior superior portion of the right lobe near the midline to within 1 om. 
of the gall bladder. The weight of the removed surgical specimen was 900 gm. 


Fig. 2.—Left superior view of the left lobe of the liver, in situ, prior to removal. Note small 
triangular area (nearest retractor) of normal hepatic tissue. 


Fig. 3.—View of the cavernous hemangioma of the left lobe of the liver following extirpation. 
Lower arrow points to the anterosuperior portion of the right lobe; upper arrows point to the 
uninvolved portion (posterosuperior) of the left lobe. 


The residual area, measuring about 2 by 1 cm., was very firm, and the surface appeared 
fibrous, with innumerable small vessels. As the liver was sectioned, all large veins, arteries, and 
bile ducts were clamped and later ligated with 00 chromic absorbable surgical suture. There was 
very minimal bleeding. 

The small residual area of tumor was not removed for fear of doing irreparable damage to 
the hepatic artery. We were not greatly concerned with not removing this small area of tumor, 


761 


e 
ere. 
i 
i 


A, M, A. AMERICAN JOURNAL OF DISEASES OF CHILDREN 


since we believed the tumor to be benign. Two silver clips were placed near the residual 
tumor so that roentgenograms postoperatively could localize it and direct irradiation could be 
used if indicated. 

The edges of the sectioned liver were approximated with interrupted sutures that held 
absorbable gelatin sponge (Gelfoam) in place against the cut surface. 

There was no bleeding or bile leakage, but, prophylactically, two small Penrose drains were 
placed near the repaired surface of the liver and brought out through a small stab wound just 
below the costal margin, lateral to the left rectus muscle. 

The condition of the infant remained excellent throughout the operation. A transfusion of 
citrated whole blood was given during the operation and another shortly thereafter. 

The postoperative course was uneventful. Two weeks later the infant was asymptomatic and 
doing well. Liver function studies were normal. The total follow-up period at the time of this 
writing is now six months; the infant has been completely free of complications and is progressing 
satisfactorily in growth and development. Liver function studies are normal. The liver edge 
continues to be barely palpable at the right costal margin. 

Microscopic Report.—Sections from all areas of the lesion showed numerous dilated vascular 
spaces lined by endothelial cells. Some of these vascular spaces were distended by red blood cells, 
while others were relatively empty. In several areas, bile duct proliferation was prominent. The 
lesion, which extended to the edge of the excised tissue, was sharply demarcated but not 
encapsulated. There was no evidence of abnormal hyperplasia of the endothelium lining the 
blood-filled spaces. 


COMMENT 


On the basis of gross pathology, hemangioma of the liver may be classified into 
three different types 

1. The single or cavernous hemangioma, which is, by far, the commonest. 

2. Diffuse cavernous hemangioma, in which there are numerous varied-sized 


hemangiomatous lesions throughout the liver. 

3, Pedunculated hemangioma; this type may reach tremendous size. Peck, in 
1921," reported the sugical removal of a pedunculated cavernous hemangioma of 
the left lobe of the liver weighing 3 Ib. 14 oz. (1,760 gm.). 

A single cavernous hemangioma of the liver has been reported in five cases in 
childhood, and, of these, three cases were of infants. This disease entity is certainly 
commoner in adults, particularly between 30 and 60 years of age. 

The recognition of tumors of the liver in infants is important. The differential 
diagnosis, as in our case, may require the ruling out of a renal embryoma, intra- 
abdominal cysts, and tumors of nerve tissue origin. After thorough study, all such 
patients deserve exploratory laparotomy to determine exactly what type of tumor 
there is and to carry out whatever definitive procedure is possible. The commonest, 
and most malignant, primary tumor of the liver is the liver cell carcinoma. Occa- 
sionally, a benign tumor, such as the one described, will be found. Complete surgical 
removal will offer a good prognosis. 

The treatment of choice is comptete surgical extirpation when feasible. With the 
use of overlapping mattress sutures and the application of absorbable gelatin sponge 
to the cut surface of the liver, bleeding may be easily controlled at the time of resec- 
tion. Riddler and Madding ° first reported the successful use of absorbable gelatin 
sponge along with thrombin and mattress sutures for the control of bleeding after 
resecting a hemangioma of the liver. 

Other forms of treatment that have been suggested include the injection of 
sclerosing fluids and irradiation. The latter has also been recommended. It was the 
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recommendation of our radiologist that irradiation be withheld postoperatively 
because of the possibility of damage to the adjacent intra-abdominal organs. 

Whenever resection of the liver is done, the peritoneal cavity and wound should 
be drained immediately postoperatively because of the possibility of bile drainage 
from the cut surface of the liver. In our case, there was no recognizable bile drain- 
age on the dressing at any time postoperatively. 


SUMMARY 


A case of cavernous hemangioma of the liver in an 18-month-old infant is pre- 
sented. It is thought to represent the first case of successful resection of such a 
hepatic tumor in the pediatric age group. 


Children’s Medical Center (Dr. Pryles). 
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CYSTIC CHANGES OF THE LUNGS IN HISTIOCYTOSIS 


THEODORE E. KEATS, M.D. 
AND 


JACKSON F. CRANE, M.D. 
SAN FRANCISCO 


ETTERER-SIWE disease, Hand-Schiiller-Christian disease, and eosinophilic 
granuloma are now generally considered as definite, but not always sharply 
defined, anatomicoclinical entities.’ They present a common histopathological process 
characterized, essentially, by the proliferation of histiocytic cellular elements. The 
usual clinical manifestations of these three varieties of histiocytoses are well recog- 
nized. Pulmonary involvement, although not uncommon, is less well appreciated. 
This is particularly true of primary pulmonary involvement associated with cystic 
changes. 

A review of the literature reveals 12 previously reported cases of histiocytoses 
with cystic, so-called “honeycomb” lungs.* Of these, the Letterer-Siwe variety 
comprised the smallest group. At the time lung cysts appeared, most patients did 
not present a problem of diagnosis, inasmuch as the full-blown anatomicoclinical 
picture was usually present. The present case, one of Letterer-Siwe disease, is 
reported because of the unusual primary and apparently isolated pulmonary locali- 
zation dominated by cystic change. 


REPORT OF CASE 


A 2'%-year-old white girl was admitted to the University of California Hospital with com- 
plaints of weight loss, anorexia, and pallor of approximately two to three months’ duration. Ten 
days prior to admission, the sudden onset of shallow breathing was noted; this seemed unrelated 
to exercise and remained unchanged, even in sleep. There was some slight wheezing, but no 
fever, cough, expectoration, cyanosis, or edema. 

Past history revealed that the patient was born and had lived in northern California. There 
were no siblings. She had a normal birth and had been in excellent health except for occasional 
colds. Her optimal weight, three months before admission, was 30 Ib. (13.6 kg.) ; since then she 
had lost 7 Ib. (3,175 gm.). - 

On physical examination the vital signs were T 37.6 C. (99.7 F.), P 150, R 56, BP (LAR) 
105/65. The patient appeared chronically ill and apprehensive, with marked dyspnea but no 
stridor. There were shotty cervical lymph nodes, and the skin was pale, warm, and moist. The 
chest was moderately emphysematous, with very little respiratory excursion. The lungs were 
hyperresonant, with generally decreased breath sounds. Respiratory phases were slightly pro- 
longed. The diaphragm was depressed, with only moderate excursion. A few transmitted 
rhonchi, but no rales, were heard. Examination of the heart revealed a sinus tachycardia with 
a rate of 150. Ps was greater than Ae. The peripheral vessels were not remarkable. The abdo- 
men was slightly protuberant. The liver, palpated 6 cm. below the right costal margin, was firm 
and nontender. The spleen, palpated 7 cm. below the left costal margin, was smooth and firm. 
There were no abdominal masses or tenderness. The anal area, extremities, and reflexes were 
not unusual. There was no cyanosis, clubbing of fingers, cr edema. 


From the Departments of Radiology and Pathology, University of California Medical School. 
* References 2-11. 
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Hemogram: Hgb. 11.5 gm.; WBC, 6,350 (neutrophiles 57%, E. 1%, B. 0, L. 39%, M. 3%); 
normal platelets; PCV 43; sed. rate, uncorrected, & mm.; tuberculin, histcplasmin, and coccioidin 
skin tests, negative. Urinalysis: specific gravity, 1.012; pH, 5.5; albumin, neg.; sugar, neg. ; 
acetone, 2+ on admission and neg. subsequently; sediment, 5 to 10 WBC/HPF, rare hyaline 
cast. Stool: negative for blood; no increase in fat; trypsin present by gelatin digestion of x-ray 
film. Seventy-two-hour stool fat analysis: total fat, 3.9 gm.; quantitative fat, 8.2 gm. per 
100 cc. of wet weight, 17 gm. per 100 cc. of dry weight. Cephalin-cholesterol flocculation, 2+ in 
24 hours; thymol turbidity, 7 units; prothrombin time, 100%; serum albumin, 2.1 gm.; serum 
globulin, 2.6 gm.; Kolmer and Klein, negative. Throat culture revealed several nonpathogenic 
organisms. Arterial blood showed and oxygen saturation of 88.5%. ECG was normal. Sternal 
marrow aspiration was reported as normal. 


A roentgenogram of the chest at the time of admission showed generalized emphysema, with 
many areas of relative radiolucency interspersed with areas of linear infiltration, suggesting 
cysts or localized obstructive emphysema (Fig. 1). The radiologist’s impression reads as fol- 


Fig. 1—Chest roentgenogram demonstrat- 
ing multiple pulmgnary cysts and generalized 
emphysema. 

Fig. 2.—Bronchogram showing no evi- 
dence of passage of opaque medium into 
cystic spaces. 


lows: “This could represent a general cystic disease of the lungs or possibly a generalized 
fibrosis as seen in fibrocystic disease.” Beryllium poisoning was also suggested as a possibility 
Bronchograms showed no passage of the opaque medium into the cystic spaces (Fig. 2). 

Clinically, pancreatic fibrocystic disease was suspected initially. The possibilities of metasta 
tic neoplasm and chemical lung irritation were also entertained. 

Three days after admission chlortetracycline (Aureomycin) therapy was started, and, after 
a brief febrile episode two days later, penicillin procaine (700,000 units per day) and streptomy- 
cin (250 mg. per day) were added. The temperature promptly returned to normal two days 
later, without improvement in dyspnea or other clinical findings. It was felt that to establish a 
diagnosis a lung biopsy was indicated. However, the patient’s extremely poor condition pre- 
cluded this procedure. Cortisone, 75 mg. per day, and chlortetracycline, 250 mg. per day, were 
given as a therapeutic trial. During the remaining six days on this regimen, her dyspnea 
increased and her general condition deteriorated. On the 11th day after admission, a continual 
nonproductive cough developed. On the 15th day, there was a sudden episode of cyanosis, res- 
piratory distress, and semicoma, followed shortly by death. 

A complete autopsy revealed the following pertinent findings: The body was that of a nor- 
mally developed poorly nourished white baby girl, weighing approximately 23 Ib. (10.4 kg.). 
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The skin and mucous membranes were pale and without blemishes. The skull was of normal 
contour, and the eyes, ears, nose, and mouth exhibited no external abnormality. There was no 
clubbing or edema of the extremities, nor peripheral lymphadenopathy. 

The peritoneal cavity and intra-abdominal and retroperitoneal structures were normal, with 
the exception that the liver edge extended 3 cm. below the costal margin. 

The pleural cavities were free of fluid; however, dense fibrous adhesions united parietal and 
visceral pleura over lung apices. The mediastinal structures other than the thymus were normal. 


Thymus.—The thymus was of approximately normal size but firmer and more lobulated 
than usual. The cut surface exhibited pale firm lobules rendered more prominent by the thick- 
ened interlobular trabeculae. Microscopically, there was an increase in the capsule and inter- 
lobular fibrous connective tissue. Most of the lobules were involved with focal nodular infiltrates 
of histiocytes similar to those in the lungs. Several of the nodules showed small areas of 
necrosis. 


Fig. 3.—Sagittal sections of the lungs showing multiple cystic lesions and nodular infiltrates. 


Heart.—The heart weighed 60 gm. Other than a moderate dilatation of the right auricle, 
right ventricle, and pulmonary artery, no abnormalities were present. 


Lungs.—Most striking was the presence of multiple cysts throughout the entire pulmonary 
parenchyma (Fig. 3). These ranged from 1 to 2 mm. up to 1.5 cm., the larger ones tending to 
be situated more peripherally. All appeared to be air-filled, yet bronchi could not be directly 
traced into them. The larger cysts in particular were extremely thin-walled. Most of the others, 
however, presented somewhat thicker walls (1 to 3 mm.) composed of soft white tissue. In the 
intervening lung parenchyma were both discrete and confluent small nodules (1 to 5 mm.) com- 
posed of soft white tissue not unlike that lining the thicker-walled cysts. These nodular infil- 
trates involved pulmonary alveoli as well as other supportive structures of the lung, with no 
predilection to localize about either bronchial or vascular trees. The larger nodules apparently 
displaced or destroyed lung parenchyma. 

Many of the nodules exhibited necrotic centers. There was little or no associated fibrosis. 
Microscopically, these nodules consisted of sheets of large atypical histiocytic and reticuloen- 
dothelial type cells (Fig. 4). Cytoplasm was moderately abundant and palely eosinophilic. Although 
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Fig. 4.—Histiocytic and reticuloendothelial type cells infiltrating lung tissue in diffuse and 
nodular manner. Centrally, there is early necrosis. 

Fig. 5.—Histiocytic and reticuloendothelial type cells involving lung in the region of terminal 
bronchiole. Not well demonstrated are scattered eosinophilic leucocytes. 

Fig. 6.—Nodular infiltrates of histiocytes involving pulmonary parenchyma. Central necrosis 
of these nodules is followed by the formation of small cysts lined by broad zone of histiocytes. 

Fig. 7—Several thin-walled cysts surrounding a bifurcating bronchus. In a later state of 
cyst development with continued enlargement, walls became thin and delicate, with histiocytic 
cells less conspicuous. 
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cytoplasm of some of the larger histiocytes contained a few small basophilic or clear vacuoles, 
there was no evidence of lipid storage (Fig. 5). Nuclei were usually oval but occasionally folded 
or lobulated; nuclear chromatin was evenly dispersed, and nucleoli were prominent. Mitoses were 
moderately numerous. The reticulum or collagen fibers were not prominent either in or about 
the accumulations of histiocytes. 

Associated with these histiocytic cells were moderate numbers of eosinophilic leucocytes, 
giant cells, and, in smaller numbers, lymphocytes and plasma cells. The giant cells were of two 
types, one closely resembling the Langhans giant cell and the other apparently comprised of a 
syncytial aggregate of the atypical reticuloendothelial cells. Both eosinophilic leucocytes and 
giant cells were more conspicuous in the vicinity of necrotic foci. 

It appeared that central necrosis of the solid nodular infiltrates was the initial change in the 
eventual formation of the pulmonary cysts (Fig. 6). All stages of evolution from focal central 
necrosis to cysts resembling emphysematous blebs could be demonstrated. Thus, smaller cysts 
were lined with a broad zone of histiocytes, while in the larger cysts this histiocytic lining became 
increasingly attenuated through cellular loss and compression (Fig. 7). Lung parenchyma 
between the nodular and cystic areas was atelectatic and congested. Larger bronchi contained 
frothy bile-stained secretions. Smaller bronchi were of normal caliber and patent. Although 
these occasionally extended through the nodular infiltrates or closely approximated the cysts, 
there was no evidence of either bronchial obstruction or extraluminal stenosis. Pulmonary ves- 
sels were not remarkable. 

Liver.—The liver weighed 500 gm. and presented a normal configuration with a smooth glis- 
tening capsule. The cut surface was soft and homogeneous, with a fine yellowish-red mottling. 
Microscopically, the liver lobules were small and regular. The portal areas were somewhat 
more prominent than usual, apparently due to a slight increase in nonspecific mononuclear cells. 
In addition, scattered sparsely in portal areas were small aggregates of nonlipid histiocytes, 
histologically similar to the nodular infiltrates of the lung. 

Spleen.—The spleen weighed 50 gm. and had a normal contour and a smooth capsule. The 
cut surface presented a soft dark red parenchyma in which Malpighian bodies were prominent 
and well defined. 

Microscopically, neither diffuse nor nodular infiltrates of histiocytes could be identified. 
There was, however, a mild generalized increase in the cellularity of the red pulp. Sinusoids 
were slightly distended with blood. Malpighian bodies were large and sharply delineated and 
presented prominent reaction centers. 

Lymph Nodes.—There was no significant lymph node enlargement, either subcutaneously or 
in association with deeper structures. Lymph nodes were discrete, oval, soft, and pale tan. 

Microscopically, lymph node architecture was preserved and without evidence of the histiocy- 
tic infiltrate. There was, however, a moderate nonspecific hyperplasia, involving predominantly 
sinusoidal reticuloendothelial cells. 

Bone Marrow.—Examination of cranial, sternal, vertebral, and pelvic bones revealed no gross 
evidence of bone destruction or tumor formation. Marrow spaces were of normal configuration, 
and the marrow was pink and homogeneous. Microscopically, small foci of histiocytic aggre- 
gates were present in some of the marrow cavities. These, however, varied considerably in num- 
ber and size, depending on the sites examined. Intervening marrow exhibited active hemopoiesis. 

Thyroid.—The thyroid gland was of normal configuration. Within the otherwise normal 
parenchyma were four discrete firm white nodules, ranging from 3 to 6 mm. Microscopically, 
these nodules were composed of histiocytic cells with associated scattered eosinophilic leucocytes 
and giant cells similar to those in the lung. 

Pathological Diagnosis.—Histiocytosis (Letterer-Siwe disease), involving (1) lungs with 
multiple cyst formation, (2) thymus, (3) thyroid, (4) liver, and (5) bone marrow. 


COMMENT 


Nonlipid histiocytosis of the Letterer-Siwe variety is characteristically a fatal 
disease of infancy. Clinically, it is an illness with insiduous onset and relatively 
short duration. Initially, there may be a cutaneous rash or upper respiratory infec- 
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tion. Usually there develop progressive weakness, weight loss, anemia, lymphad- 
enopathy, hepatosplenomegaly, and, frequently, demonstrable infiltrative lesions 
of lungs and bones. Death is usually the result of anemia, debilitation, and super- 
imposed infection. Pathologically, bone marrow, lymph nodes, liver and spleen, 
and, less frequently, other tissues are infiltrated with nonlipid histiocytic and 
reticuloendothelial type cells. In general, the organs of the reticuloendothelial 
system are involved earlier and to a greater degree than are the other organs. 
Therefore, lymphadenopathy, hepatosplenomegaly, or the effects of bone marrow 
infiltration tend to dominate the picture. 

It has been emphasized that the histopathology of Letterer-Siwe disease, of 
Hand-Schiiller-Christian disease, and of eosinophilic granuloma are very similar, 
if not identical.' The differentiation between these three conditions usually cannot 
be made by microscopic examination alone. It follows that the diagnosis of Letterer- 
Siwe disease must be based not only on the histopathology, but, more significantly, 
upon the extent and degree of tissue involvement and the evolution of the disease 
process. 

The present case in no way followed the usual clinical course of Letterer-Siwe 
disease, except in early fatality. “Fibrocystic’” pulmonary changes associated with 
cardiac decompensation and congestive hepatosplenomegaly dominated the picture. 
There was no lymphadenopathy, cutaneous lesion, or anemia. Bone marrow aspira- 
tion failed to demonstrate an infiltration of atypical cells. 

From a morphological standpoint, however, the case fulfills the criteria of 
Letterer-Siwe disease. The histopathology is characteristic, with diffuse and nodu- 
lar infiltrates of large atypical nonlipid histiocytic and reticuloendothelial cells 
associated with eosinophilic leucocytes, giant cells, and focal necrosis. There was 
massive involvement of the lungs and thymus and only nominal focal involvement 
of the thyroid, liver, and bone marrow. The lymph nodes and spleen exhibited at 
death only a nonspecific hyperplasia. 

Pulmonary involvement without cyst formation in the histiocytoses is not 
uncommon.t Roentgenographically, the process usually appears infiltrative in 
nature and manifests itself as a diffuse irregularly nodular involvement of the lungs. 
This is particularly true in the Letterer-Siwe type. In some cases, if the survival 
period is prolonged pulmonary emphysema may be an associated finding. On the 
other hand, the occurrence of cystic changes as seen in this case and in the other 
collected cases is a much more unusual varient and apparently occurs in cases 
where the pulmonary involvement is of relatively long standing. 

Roentgenologically, true honeycombing of the lungs must be differentiated from 
the reticulation and the bullous emphysema which is a more commonly seen result 
of the fibrosis of the lungs which follows infiltrative and inflammatory processes. 

The appearance of honeycombed lungs is by no means pathognomic of histio- 
cytosis ; similar changes have been described in tuberous sclerosis, bronchiectasis, 
pituitary disorders, and bronchiolitis. In these cases, regardless of the etiology, 
the respiratory symptoms are similar, progressive dyspnea being the predominant 
feature. 

The unusual aspect of this case is the massive, and presumably early, involve- 
ment of the lungs, with only minimal focal or no involvement of the more commonly 
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affected reticuloendothelial organs. In all probability, this early pulmonary selec- 
tivity is related to the advaaced development of the multiple pulmonary cysts. That 
these cysts are the result of a necrotic degeneration of histiocytic infiltrates, and 
not of an obstructive emphysematous phenomenon, is supported by the fact that the 
majority of them are lined by histiocytic elements, without evidence of bronchial 
obstruction or stenosis. 

A suggested pathogenesis is, first, proliferation of nodular infiltrates with 
replacement and destruction of lung parenchyma, followed by central necrosis of 
these infiltrates ; second, cystic expansion of these necrotic foci resulting both from 
the diffusion of air into these spaces and from the elastic contraction of adjacent 
lung parenchyma. As the multiple pulmonary cysts expand with entrapped air, 
these act as space-consuming lesions with respect to respiratory function, thus 
accounting for the marked dyspnea. 


SUMMARY 


A case of the Letterer-Siwe form of histiocytosis with primary pulmonary 
involvement has been described. Clinically, the patient presented isolated pulmonary 
findings characterized by progressive dyspnea and roentgenographically demon- 
strable “honeycomb” lungs. Pathologically, the disease process was of unusual 
distribution, involving primarily the lungs and only focally infiltrating the thymus, 
thyroid, bone marrow, and liver. It is suggested that the multiple lung cysts evolved 
from necrosis of the nodular histiocytic infiltrates. This case points to the necessity 
of considering histiocytosis as one of the possible, though rare, etiologies of cystic 
lung disease. 
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NEARLY FATAL CASE OF SCHOENLEIN-HENOCH SYNDROME 
FOLLOWING INSECT BITE 


DONALD M. BURKE, M.D. 
AND 
HAROLD L. JELLINEK, M.D. 
ELKINS, W. Va. 


CHOENLEIN-HENOCH syndrome, or anaphylactoid or allergic purpura, is 

a symptom complex which consists of a combination of two or more of the 

following symptoms: purpura, joint pain and/or swelling, intestinal colic, and intes- 

tinal bleeding. Renal bleeding may occur. The platelet count is normal or only 

slightly decreased. A case of this syndrome with all the above-mentioned findings 

is presented because of its unusual severity and because of its dramatic response to 
cortisone and its probable origin in an insect bite. 


REPORT OF CASE 


A white 4-year-old girl was admitted to the Golden Clinic on June 26, 1953. History was 
obtained from the parents. The chief complaints were diarrhea and swelling of the ankles. The 
present illness began seven days previously, when the child was stung on the right ankle by 
an insect, believed by the parents to be a deer fly or a wasp. Local swelling began in a 
matter of minutes. Swelling appeared in both ankles after a few hours and in both wrists 
somewhat later. The swelling decreased over the next several days but remained present over 
the left wrist at the time of admission. Two days prior to admission, the child began to have 
blood-tinged watery diarrhea and frequent vomiting. Systemic review was not contributory. 
There had been no abdominal pain noted. Past medical history was positive only for measles. 
The parents and 10 siblings were living and well. There was no family history of allergy, 
except that the father reacted with unsual local swelling to insect bites. The father was 
unemployed and derived support from the Department of Public Assistance. The family drank 
evaporated milk and untested water. 

Physical Examination.—Inspection revealed a flushed white girl. Temperature was 98.6 F. 
‘There was a moderate fusiform swelling of the left wrist. This was neither inflamed nor tender. 
There was no adenopathy. The conjunctivae were clear. The pupils responded to light and in 
accommodation, The tympanic membranes were not inflamed. Nasal mucous membranes were 
not unusual. The pharynx was benign. The breath sounds were clear. Cardiac apex was in 
the fourth interspace in the midclavicular line. The cardiac rate was regular. No thrills or 
murmurs were heard. The abdomen was mildly rotund. No scars were evident. Some gen- 
eralized tenderness was present over the lower abdominal quadrants; however, no masses were 
palpated, and no rigidity or rebound was elicited. The reflexes were symmetrically active. 
The neck was supple. There was no hamstring spasms. The admitting impressions were “severe 
gastroenteritis, possibly with allergic background, perhaps even a G.I. purpura.” 

Hospital Course.—Treatment on admission consisted of Emetrol, 10 cc. every 15 minutes 
for six doses, to be followed by clear liquids only by mouth; Kaopectate (kaolin and pectin), 
4 cc, for each watery stool; camphorated opium tincture (paregoric), 2 cc. every four hours, 
and diphenhydramine (Benadryl), 10 mg. intramuscularly immediately and four hours later. 
The following day the child was reexamined and appeared mildly ill and mildly dehydrated. 
The tongue was dry, although the skin turgor was good. There was no evidence of infection 
of the ears, nose, or throat. The skin was clear. Examination of the heart and abdomen dis- 
closed no changes, That evening the child appeared withdrawn, inactive, and almost stuporous. 
The parents were again interviewed, and they stated that at this time the child did not know 
them. A lumbar puncture was performed. The spinal fluid pressure was normal, the cell count 
was 4, and the protein content was 24 mg. Because of the borderline stupor of the child, medica- 
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SCHOENLEIN-HENOCH SYNDROME—INSECT BITE 
tions were withheld because of the possibility that this might be a peculiar toxic reaction to 
either camphorated opium tincture or diphenhydramine. The rectal temperature at this time 
had ranged between 99.8 and 100.8 F. No stools had been passed. 

Hemoglobin was 65% on admission, RBC 4,200,000, and urinalysis showed negative reactions 
for albumin and sugar and 2 to 3 white blood cells per high-power field. On the third hospital 
day the child appeared somewhat better hydrated after parenteral fluid; however, no remark- 
able changes were evident. On the fourth hospital day the urine became grossly bloody and 
showed a 4+ albumin. Urine, stools, and blood were cultured. The following day the stools 
were reported strongly positive for occult blood. On the sixth hospital day the hemorrhagic 
urine and stools continued, and for the first time purpuric spots were evident over the buttocks 
and abdomen; the tourniquet test was positive. The diagnosis at this time was felt to be 
definite anaphylactoid purpura. The child was being rehydrated with intravenous fluids, con- 
sisting of lactated Ringer’s solution, 5% dextrose in water, and isotonic saline. She was given 
potassium chloride, 10 grains (0.65 gm.) by mouth four times daily. No specific therapy had 
been instituted. On the seventh hospital day treatment was begun with cortisone, 300 mg. 
daily by mouth in divided doses, and oxytetracycline (Terramycin), 250 mg. every eight 
hours. She was continued on a liquid diet, was weighed daily, and was given supplementary 
potassium in the form of orange juice, as well as ascorbic acid and vitamin K. On the eighth 
hospital day the child passed a huge bloody stool and vomited her medication. Immediately 
thereafter she became extremely pallid and prostrated, with a rapid pulse and a drop in the 
blood pressure from the previous level of 110/60 taken that morning to 70/0. She appeared 
moribund. 

Hemoglobin was reported to be 46% and the red blood cell count 3,200,000. She was imme- 
diately given a transfusion of 350 cc. of whole blood, and cortisone was started intramuscularly 
in a dosage of 300 mg. per day. The following day she showed improvement in general appear- 
ance, the vomiting had stopped, and she was taking orange juice by mouth. The bloody stools 
persisted. The blood pressure was now 100/40. Hemoglobin was 56%. Transfusion was repeated, 
and she was started on penicillin, 300,000 units daily, and streptomycin, 250 mg. every six hours 
for six doses, in an attempt to protect her from any infection which might gain entrance through 
the damaged intestinal wall during cortisone therapy. Progress of the patient following this 
time was progressively uphill. A soft low-salt low-residue diet was tolerated on the eleventh 
hospital day. 

Red blood cells did not appear in the urine in numbers greater than 3 per high-power field 
after the 13th hospital day, although white blood cells were fairly common at this time in 
voided specimens. Albuminuria was not evident after the 11th hospital day. Feces were last 
grossly bloody on the 12th hospital day and showed a 2+ reaction to the benzidine test on the 
20th hospital day. Several blood electrolyte studies were followed throughout the course, and 
the lowest potassium reading was 4.2 mEq. per liter, although the serum sodium dropped 
from 144 mEq. to 108.9 mEq. Hemoglobin increased from a low of 46% on the 7th hospital 
day to 68% on the 21st hospital day. The red blood cell count was 4,030,000, and the white 
blood cell count was 6,700, with a differential distribution of 5% stab forms, 58% polymorpho- 
nuclear leucocytes, 35% lymphocytes, 1% eosinophiles, and 1% basophiles. Several blood smears 
were examined and showed no paucity of platelets. Bleeding and coagulation time and clot 
retraction time were normal. Urine, blood, and spinal fluid cultures were negative. The feces 
were reported as showing Escherichia coli communior. The child increased in weight from 
35 Ib. (15.9 kg.) at the beginning of the course of cortisone therapy to 41 Ib. (18.6 kg.) on 
the 35th hospital day. After the discontinuance of this therapy, the weight remained at approxi- 
mately 41 Ib. The child appeared somewhat moon-faced but showed no other obvious change, 
and her personality was that of a cheerful, cooperative child. Cortisone was discontinued in 
50 mg. decrements every three to five days after the beginning of treatment and was stopped 
on the 39th hospital day. The child was discharged on the 45th hospital day and at this time 
showed no evidence of purpura or hemorrhage from any organs. Physical examination dis- 
closed no defects at this time. She felt well and was active. 

Follow-up treatments in the outpatient department 6 and 12 weeks later disclosed no evidence 
of disease, and urinalyses performed on these occasions revealed no abnormalities. The dis- 
charge diagnosis was anaphylactoid purpura involving skin, gastrointestinal tract, and genito- 
urinary tract. 
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COM MENT 


The pathogenic factor in Schoenlein-Henoch syndrome is believed in most cases 
to be an unusual reaction to, some product of infection. More rarely food allergens 
have been indicated as the etiologic agent.? In a recent review of the literature, 
Ackroyd * has made an extensive survey and summary of the cases in which a food 
allergy was demonstrated. However, to our knowledge, there is no documented 
record in which an insect bite was believed to be causative. A large number of 
cases showing the causal relationship of insect bites to generalized allergic manifesta- 
tion such as urticaria, angioneurotic edema, and asthma have been reported.* How- 
ever, among these, the subject of purpura is not mentioned. 

In this case the sequence of events may be reviewed as follows: First, there 
was an insect bite; then minutes later, joint swelling ; then a few days later, before 
the joint swelling entirely disappeared, blood-tinged watery diarrhea began. This 
was followed by hematuria, grossly bloody stools, and profound shock. Then 
ensued the dramatic recovery. 

We consider that the pathogenesis of this case may be inferred to be an unusual 
response to the insect bite. 

Reports concerning the use of cortisone in the Schoenlein-Henoch syndrome 
have been limited, and this agent has not been established as unequivocally valuable. 
However, results have been encouraging in many cases, and we feel that in the 
case herein reported the dramatic response of this patient following a transfusion 
and administration of cortisone doses imply a therapeutic relationship, although 
proof is lacking. No doubt a great many more cases must be treated, especially 
cases of similar severity, in order to evaluate the effects of this drug. 


SUMMARY 


A nearly fatal case of Schoenlein-Henoch syndrome has been presented. 

The development following insect bite suggests that the toxin from the insect 
may have been an etiologic factor. 

A rapid response of the patient from a moribund state to apparent good health 
following use of blood transfusion and cortisone suggests that these agents were 
beneficial. 
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CONGENITAL OBSTRUCTIVE EMPHYSEMA TREATED 
BY LOBECTOMY 


ROBERT A. DeBORD, M.D. 
AND 


CARL E. SIBILSKY, M.D. 
PEORIA, ILL. 


N THE past decade, obstructive emphysema occurring in infants and children 
has gained recognition as a definite clinical entity and at times a surgical emer- 
gency. Although this condition had been described before, the first successful 
lobectomy for obstructive emphysema in infancy was performed by Fischer, Tropea, 
and Bailey, in 1943.1 Since that time, there have been occasional case reports. These 
authors were able to find an additional 14 cases reported in the literature. Whitesell 
and White ® reported another case in 1952. Sloan‘ reported his findings on four 
cases in 1953. In the discussion that followed his paper, an additional 16 cases 
were reported. Our case makes a total of 41 cases reported in the literature. 
Because this condition is of interest to both the pediatrician and the surgeon, the 
following case is reported. It demonstrates how well infants tolerate major thoracic 
surgery. It is of interest to note in reviewing the literature that all previous cases 
without operation ended in death. 


REPORT OF A CASE 


A 2-month-old white boy was admitted to the Pediatric Service of St. Francis Hospital on 
Oct. 19, 1951, with a history of difficulty in breathing since birth and intermittent cyanosis. In 
the week prior to admission, he regurgitated many of his feedings. The family history was non- 
contributory. 

Physical examination revealed a well-nourished male infant weighing 8 Ib. 11 0z. (3,940 gm.). 
Temperature 99.2 (rectal) ; pulse 140; respirations 46. The respirations were rapid and labored. 
There was slight cyanosis. The left chest was hyperresonant to percussion. The heart tones were 
heard in the right chest. 

The laboratory data were all within normal limits. 

The chest roentgenogram taken on Oct. 19, 1951, showed marked obstructive emphysema of 
the left upper lobe. The left lower lobe was atelectatic. The heart and mediastinal structures were 
pushed far over into the right chest (Fig. 1). 

X-ray examination of the upper gastrointestinal tract revealed displacement of the esophagus 
to the right. There was no diaphragmatic hernia. 

Bronchoscopy was performed on Oct. 23, 1951, and no obstruction of the major bronchi was 
found, 

Operation —On Oct. 25, 1951, a left thoracotomy was performed, and the chest was opened 
through the fourth interspace. Previously, a cut-down had been done, with insertion of a poly- 
ethylene tube into an ankle vein for administration of fluid and blood. 

Endotracheal anesthesia, with use of cyclopropane, was administered by Dr. John Burdon. 

As the chest was opened, it was found that the left upper lobe was filled with giant thin- 
walled bullous cysts. This lobe occupied almost the entire left hemithorax. The left lower lobe 
was completely atelectatic, but it expanded well with a slight amount of positive pressure. There 
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were no cysts in the lower lobe. A left upper lobectomy was performed by the individual ligation 
technique. There was no apparent anomaly of the left upper iobe bronchus. 

The left lower lobe was expanded. The pleural cavity was drained with one posterior inter- 
costal tube and connected to a waterseal bottle. 

The chest wall was closed with continuous 00 chromic absorbable surgical suture (catgut) 
and the skin with continuous 0000 nonabsorbable surgical suture (silk). 


Fig. 1.—Preoperative chest roentgenogram Fig. 2.—Postoperative chest roentgenogram 
showing obstructive emphysema of the left one week after lobectomy. 
upper lobe. 
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Fig. 3.—Artist’s conception of the pathol- 
ogy as seen in Figure 1. 


A transfusion of 200 cc. of whole blood was given during the operation, and the baby was 
returned to his room in good condition. 

The infant’s postoperative course was uneventful. The chest drainage tube was removed the 
third postoperative day, and oxygen was discontinued the same day. The baby improved rapidly 
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CONGENITAL OBSTRUCTIVE EMPHYSEMA—LOBECTOMY 


and was taking normal feedings by the fifth postoperative day. A roentgenogram of the chest 
taken on Nov. 2, 1953, showed the right lower lobe to be well expanded (Fig. 2). 


He was discharged from the hospital oa Nov. 3, 1951, eight days following surgery. 
The baby has done well since surgery and has had no further respiratory difficulty. 


DIAGNOSIS 


. The symptoms of obstructive emphysema usually occur early in life, oftentimes 
within the first week after birth. Dyspnea, cyanosis, and “choking spells” during 
feedings are the prominent symptoms, There may be respiratory wheezing. Physical 

ae examination reveals hyperresonance to percussion over the involved lung. The 
heart is pushed far over into the opposite pleural cavity. 

The chest roentgenogram is usually diagnostic. There is marked translucency 
of the involved lung. However, faint linear lung markings can be seen extending 
out from the hilus. The diaphragm is flattened and depressed. There is a marked 
shift of the mediastinum, away from the involved lobe, with areas of atelectasis in 
the remaining good lung. 

This condition is to be differentiated from true bronchogenic lung cysts, dia- 
phraginatic hernia, spontaneous tension pneumothorax, pneumatoceles associated 

with staphylococcic pneumonia, and emphysema due to intrabronchial foreign body. 


DIFFERENTIAL DIAGNOSIS 


It is always wise to do bronchoscopy and to take roentgenograms of the upper 
gastrointestinal tract. Bronchoscopy will exclude intrabronchial foreign body or 
mucous plug ina bronchus. A barium swallow will differentiate this from diaphrag- 
matic hernia. Such an error has been made in the past,’ resulting in abdominal 
exploration first for repair of diaphragmatic hernia. One should be able to differen- 
tiate emphysema from spontaneous tension pneumothorax by the chest roentgeno- 
gram alone. True bronchogenic cysts are usually solitary, are round, have a 
thicker wall, and may have a fluid level. 


ETIOLOGY 


Factors which have been presented as the cause of this condition are the following : 
1. Deficiency or absence of the cartilaginous rings of the bronchus, resulting 
in abnormal flaccidity and collapse of the bronchus on expiration. 


2. Compression by an abnormal vascular structure, such as a persistent patent 
ductus arteriosus or abnormally placed vein. 


3. Redundant flap of bronchial mucosa, acting as a check valve. 


4. Congenital malformation in the intrauterine development of the lung buds. 


The last-named factor is the most likely cause. 


PATHOLOGY 


Congenital obstructive emphysema is of the bullous type. The bullae are mul- 
tiple, of varying size, and thin-walled. The wall is lined with flattened or cuboidal 
epithelium. There are large cavernous spaces within the lung parenchyma. In 
some cases an excess flap of bronchial mucosa, acting as a check-valve, has been 
found in the involved lobar bronchus. 
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TREATMENT 


Surgical resection of the involved lobe is the only treatment. In the past, before 
this condition was clearly recognized, medical treatmenc resulted in death in all 
cases. The use of a trocar and catheter drainage should not be tried. The 
emphysematous bullae are small and multiple and cannot be decompressed by a 
single catheter. 

The critical point is during the induction of anesthesia. If the infant struggles 
and gasps for air, he may further inflate the greatly distended lobe and cause fatal 
compression of the heart and remaining good lung. The surgeon should therefore be 
prepared to open the chest quickly and allow the distended lobe to herniate through 
the incision. The anesthesiologist can then induce proper anesthesia, and the sur- 
geon can proceed with an orderly and unhurried lobectomy. 


SUMMARY AND CONCLUSIONS 


An additional case of congenital obstructive emphysema is here reported. Lobec- 
tomy was performed successfully, with no further respiratory difficulty. 

Bronchoscopy and roentgenograms of the upper gastrointestinal tract should be 
obtained, if possible. 

This condition may lead to severe respiratory embarrassment necessitating 
emergency surgery. 

Resection of the emphysematous lobe is the only method of successfully treating 
this condition. 
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(Concluded from Page 674) 


Effect of Hemophilus Pertussis in Human Brain Tissue Cultures. Dr. Harrier M. 
FELTON (by invitation), Dr. A. GAGGEro (by invitation), and Dr. C. M. Pomerat (by 
invitation), Galveston, Texas. 


Inoculation of suspensions of Hemophilus pertussis into growing human cerebellum and 
cerebral cortex produces marked cellular changes in these tissues. Preliminary experiments 
were carried out in a perfusion chamber and the results recorded by continuous phase contrast 
cinematography. As a base line, a 2-hour record was made of fetal cerebellum and cortex in 
tissue culture, a suspension of 48-hour growth of H. pertussis was introduced into the prepara- 
tions, and records were made for a 24-hour period. At the end of this time the cells showed 
unmistakable damage. There were nuclear changes, the cell outlines were shrunken, and there 
was very little marginal movement. The addition of specific antiserum almost immediately 
resulted in signs of reactivation of cell function. Within several hours the cells had regained their 
former appearance, These observations have been repeated in roller tube preparations using 
newborn cerebellum and cortex preparations. The cultures were fixed and stained at the end of 
each observation period. Experiments have been done with both live and heat-killed suspensions 
of H. pertussis. Normal as well as specific serum has been used. Photomicrographs of the 
results obtained in the stained preparations will be shown. In addition, a series of experiments 
using adult normal and hyperimmune serum against the sonic extract and certain fractions of 
H. pertussis will be briefly discussed. 


DISCUSSION 


Dr. Hattie E. ALEXANDER, New York: I think Dr. Felton’s paper represents an important 
contribution from a number of standpoints. First, because of the skill exhibited by the photog- 
raphy which presented the results. It is also an accomplishment in tissue culture techniques, 
growth of brain cells in the test tube. Of greatest importance, I believe, is that she has 
presented a potentially valuable tool for the future. One of the problems in research in the 
biology of H. pertussis has been our lack of a suitable tool for exploring a number of problems. 

I should like to ask Dr. Felton about the difference in cytotoxic action between live and 
dead organisms, and also whether or not it is possible to differentiate between the action of the 
Phase 1, or virulent, H. pertussis organisms, and those which have lost their virulence or passed 
over into Phase 3 or 4. 

Dr. Rossins, Cleveland: I should like to second Dr. Alexander’s complimentary remarks. 
This is a beautiful piece of work, and I should like to ask several questions. 

? First, I should like to know whether Dr. Felton and Dr. Conrad have tried any other tissues. 
It is possible that a similar effect might occur on other more readily grown tissues, and I think 
certainly for the type of test that Dr. Alexander had in mind that we all do that it would be 
helpful to have a simpler setup. 

The other question I should like to ask is whether or not the organisms multiply in the system, 
because if this is not the case, then probably this is a measurement of the toxic effect, and it 
might not be possible to measure antibacterial antibody in such a cell, which again is something 
that is very desirable. 

Third, I should like to know if complete degeneration occurs with cultures if they are allowed 
to go without the addition of antibody. 
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Dr. C. Henry Kempe, San Francisco: We are doing very similar work on the smallpox 
group of viruses using similar techniques. In fact, we were trained by Dr. Pomerat and Dr. 
Felton’s group, and we are grateful for all they have given us. 

The only difficulty I have with this paper is that we have been badly fooled at times in finding 
increase in activity after addition of specific serum, which in retrospect we found not to be very 
specific at all. In other words, I question whether the controls used are adequate. One would 
have to get serum which was identical to the specific antiserum used, with the only exception that 
it did not contain the specific antibodies against the Hemophilus group. For example, a small 
change in pH between the control serum and this specific antiserum might produce great differ- 
ences in activity in the profusion chamber. It is, therefore, most important to utilize identical 
methods in preparing the control serum and the antiserum. 

Dr. Joun A. ANDERSON, San Francisco: This may be a bit too much to ask, but it would be 
interesting to know whether Dr. Felton was able to observe if the organisms died intracellularly 
and then were autolyzed, or if they extruded from the cell in a live state and could be recultured. 

Dr. Harriet M. Fe_tton: Thank you for talking about our problem. 

Dr. Alexander, we have tried this experiment with both live and killed cultures. . There is 
the same difference, but in degree. The killed suspension gives us the changes, but not quite 
as marked as the live suspension. 

We have not tried an avirulent strain yet; that is in our protocol for the next group of experi- 
ments. 

Dr. Robbins, we have tried several other tissues. We have been looking for a handy tissue, 
of course, and tried it on the Hela cell, Even very dense suspensions of pertussis don’t bother 
the cells at all. 

We have also tried several chick embryo tissues, heart muscle, skeletal muscle, and brain 
in the chick embryo. There has been no change, no effect at all in the preparations that we 
have used. 

In the perfusion medium that we use in the brain tissue culture, we have not seen multiplica- 
tion of our organisms, but in one run we used the synthetic Colin-Wheeler pertussis liquid 
culture medium to do the experiment. Tissues were started out in the usual manner, and then 
we substituted this medium for perfusion. In that run we certainly had multiplication. 

Apparently, what happens in the dilution of organisms that we use, and in the usual ascitic 
fluid perfusion medium is that we have the pertussis organisms taken up by the explant and then 
disintegrated. 

We tried a time duration experiment without changing the supernatant. The cells showed 
progressive destruction up until the fifth day, and then after the fifth day there certainly was not 
a complete stop to the degeneration, but there was a little less rapid destruction of the cells 
between the fifth and seventh days. The experiment terminated itself on about the seventh day. 

Dr. Kempe, we fought the battle of the pH several times. The pH of these two sera were 
similar. We used the liquid pooled adult specific serum and not the reconstituted lyophilized 
serum in the study. 

Dr. Anderson, we are trying to tag these cells, these bacteria, in some way so that we can 
actually locate the site of this action. As I have said, this is very preliminary work, and we just 
have our foot in the door; we hope somebody else will get going on this and get to some of 
these answers much more quickly than we are able to. 

We have recently adapted kitten-brain tissue to these methods, and I think we will go along 
a little more quickly now. 


Electrophoretic and Spectrophotometric Studies of Serum Pigments in Erythro- 
blastosis Fetalis. Dr. A. H. Turt_e, Memphis. 


Determinations of the light absorption spectra of 1:50 dilutions of sera of infants with severe 
erythroblastosis revealed two prominent absorption peaks, at 405-415 and at 460 mz, respectively. 
Minor and inconsistent peaks at 346, 500, 540, and 570, and 625 mw are also present. Abelson and 
Boggs have reported similar observations. 

Light absorption at 460 mz is directly related to the serum bilirubin level. In our experience 
no consistent relationship has been found between the degree of light absorption at 415 m# and 
the severity of the condition. 
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We have further studied the nature of these pigments by separating the major serum protein 
components of samples of sera from infants with severe erythroblastosis by filter-paper electro- 
phoresis, eluting each of the major protein ‘fractions in saline and determining the light absorption 
spectra of each of the eluates. Significant light absorption peaks were found in the albumin and 
beta globulin fractions. The light absorption spectra of eluted beta globulin fractions is very 
similar to the absorption spectrum of oxyhemoglobin. Furthermore, the addition of either fetal 
or adult hemoglobin to samples of sera before electrophoresis results in an increase in the height 
of the peak at 415 mz in the beta globulin fraction, and oxyhemoglobin not mixed with serum 
has the same apparent electrophoretic mobility on filter paper as beta globulin at the buffer pH 
used in these experiments. For these reasons we believe the absorption peak at 415 me in the 
beta globulin fraction is due to free hemoglobin. 

Peaks at 405 and at 460 mz were regularly demonstrable in the eluted albumin fraction. The 
peak at 460 me is directly related to serum bilirubin concentration and is believed due to a 
bilirubin-albumin complex. The peak at 405 m# associated with albumin is probably due to a 
hematin-albumin complex (methemalbumin) and is quite high in cord blood and in samples 
obtained before replacement transfusion. This peak is reduced or absent following replacement 
transfusion, although in some cases it reappears and is associated with other evidence of con- 
tinued excessive hemolysis of the infant’s erythrocytes. 

3y qualitative tests with benzidine carried out after separation of methemalbumin from hemo- 
globin by paper electrophoresis, we have obtained the following results: 1. Samples of blood 
obtained before 28 replacement transfusions on 18 infants contained demonstrable amounts of 
methemalbumin, which was greatly reduced or absent following the transfusion. 2. Methemal- 
bumin was present in demonstrable amounts in approximately 50% of 40 samples of normal full- 
term infants but disappeared from the infants’ peripheral blood within 12 or 24 hours. 3. The 
amount of free serum hemoglobin varied greatly and was not consistently related to the clinical 
status of the infant. This was probably influenced by variations in hemolysis caused during 
withdrawal of the blood samples and separation of the serum. 

Summary.—In erythroblastosis fetalis, serum pigments responsible for the light absorption 
peak at 405 to 415 mz are believed to be hemoglobin and methemalbumin. The possibility that 
hematin-containing enzymes, such as catalase, are also present has not been excluded. The absorp- 
tion peak at 460 mu is believed due to bilirubin, which electrophoretically is associated with the 
albumin fraction of the serum. Methemalbumin may be a constituent of the cord blood of normal 
full-term infants. The possible significance of this finding in the genesis of physiologic hyper- 
bilirubinemia is now being investigated. 

DISCUSSION 


Dr. Frep H. ALLEN Jr., Boston: The continued research into the nature of pigments in the 
serums of erythroblastotic babies is of very great importance, and the apparent disagreement 
between workers using apparently similar methods doesn’t make the search any less important. 

There is one question which I should like someone to answer, perhaps Dr. Boggs, who spoke 
about a similar method the other day. It is my impression that the technique is a fairly difficult 
one, requiring considerable care and skill in obtaining the sample and in performing the test. 

The question I should like someone to answer is whether or not this could possibly, at the 
present time, be recommended to a routine hospital laboratory as a test to be done in erythro- 
blastotic babies at the time of birth or at any other time as an indication for or against exchange 
transfusion. 


Dr. Boces, Philadelphia: We were anxious to hear Dr. Tuttle’s paper and pleased to see 
his findings just presented. 

I should like to say that we also have found the spectrophotometric pigment curves run on 
the amniotic fluid, urine, and ascitic fluid of hydropic infants to peak at 405. Interestingly enough, 
the ascitic fluid also showed a bilirubin peak, a finding not encountered in the amniotic fluid. 

Dr. Allen inquired as to whether the spectrophotometric pigment curves could be run by a 
routine laboratory technician or whether their value was limited because of inherent difficulties 
requiring specialized or research personnel. Certainly in the intial phases of the development of 
this technique specialized personnel were required. However, the technique is simple and swift 
and is fast approaching the point where residents and routine laboratory technicians can perform 
the studies with a high index of accuracy. 
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Dr. Stater, New York: I should like to say that this approach to the study of pigments is 
certainly a new one, and I think that Dr. Tuttle presented some valuable findings. We also 
have been interested in the distribution of pigments in the serum. It is a study which really 
requires a great deal of work. 

In starch electrophoresis, which is a modification of the type of procedure which has been 
presented this morning, one can work preparatively with quantities of serum upwards of 20 cc. 
or more, It is interesting that by this procedure light transmitted through the starch block from 
below reveals many pigments throughout the electrophoretic distribution of the serum proteins, 
the patterns of which vary in different types of disease. 

In the albumin component, the yellow bilirubin band is most prominent. In the alpha 2 and 
beta globulin regions, there are three and sometimes four completely distinct sharply defined 
pigment bands which can be made out. These are not always associated, to our knowledge, 
with the usual distinct protein peaks. 

I am mentioning this only to bring out the point that the whole problem of pigments in the 
serum and the electrophoretic distribution and changes which may occur in disease presents a 
very promising field for future investigation. 

Dr. Wittiam J. Waters, Syracuse, N. Y.: Last year at this meeting we presented our 
findings with spectrophotometric studies of the peripheral blood in cases of hemolytic disease of 
the newborn and found a peak in the region of 410 and 420, and, as Dr. Boggs and Dr. Tuttle 
have shown, also a peak at 460. The former we assume to be a hemoglobin compound and the 
latter to be bilirubin. 

Consequently, I am not sure I am clear on Dr. Allen’s remark about disagreement in this 
field, It seems in terms of the peripheral blood findings at least that everybody is fairly well 
agreed. However, from the standpoint of practical application to therapy, we should place the 
main emphasis on the prevention of the complication of brain damage with pigmentation. Our 
work would further indicate that the pigment within the cytoplasm of the brain cell is bilirubin, 
so that while these other methods as presented today are interesting and should be pursued 
further for evaluation, I should like to leave the impression that for most people at the moment 
the most practical way of caring for these patients is to follow the serum bilirubin level and 
attempt to keep it below an arbitrary critical level. It has been quite effectively demonstrated that 
the best miethod for accomplishing this at the moment is by exchange transfusion. 


Dr. Fetpman, Brooklyn: I think that Dr. Tuttle should be congratulated on his work. Our 
own studies with electrophoretic techniques have demonstrated results identical with his. I have 
one question for him. 

I wonder whether he had determined serum iron levels and percentage saturation of the iron- 
binding protein and suggest perhaps that methemalbumin occurs as a result of addition of iron 
to the serum after the normal iron-binding protein has been completely saturated. 

Dr. Sypney Gettis, Boston: I should just like to ask Dr. Tuttle if there appears to be 
any advantage in this technique over a simple bilirubin determination in judging the need of 
replacement transfusion. 

Dr. Geracp MILver, Rochester, N. Y.: Did I understand correctly that there is an absorp- 
tion band representing methemalbumin in the serum of a normal infant? 


Dr. A. H. Tutrite, Memphis: The discussers were most generous, and I wish to express 
my appreciation for their comments and questions. 

Dr. Allen, we have found considerable variation in the degree of light absorption at 415 mz 
in diluted samples of sera. In our experience, these variations are not necessarily correlated with 
the clinical condition of the infant. It should be emphasized, however, that we did not take special 
precautions to avoid hemolysis when blood specimens were obtained, since we were interested 
primarily in other hematin-protein complexes, particularly methemalbumin. We found that 
methemalbumin formation did not occur in vitro in specimens kept at refrigerator temperature 
even though considerable hemolysis had occurred during withdrawal of blood and separation 
of serum. 

Examination of biological fluids other than serum for pigment content is certainly indicated 
in erythroblastosis fetalis, and I am glad to hear that Dr. Boggs and Dr. Ableson have under- 
taken such studies. We have conducted preliminary studies on urine pigments without significant 
results so far. 
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Dr, Slater’s comments were very interesting. We have tried several supporting media, includ- 
ing starch, filter paper powder, “plexiglass” powder, and agar. We were unable to perform 
satisfactory light absorption determinations on fractions eluted from starch because of a slight 
persistent turbidity which interfered with light absorption measurements at lower wave lengths. 
We also found that the yellow color of bilirubin disappeared rather rapidly in specimens separated 
electrophoretically when starch was used as a supporting media. We believe this was due to the 
presence of free reducing groups on the starch molecules which acted to reduce bilirubin to 
colorless chromogen. Perhaps had we experimented with other types of starch the results would 
have been different. 

In answer to Dr. Gellis’ and Dr. Waters’ comments, the methods which we have used to 
demonstrate methemalbumin yield only qualitative or, at best, semiquantitative results. For this 
reason, the value of such determinations is limited in evaluating the severity of a given case of 
erythroblastosis fetalis. We are now attempting to develop a satisfactory quantitative method of 
analysis for this pigment. 

Dr. Feldman, we have not investigated the serum levels of protein-bound iron or the latent 
iron-binding capacity in our series of cases. Such determinations and correlation with methem- 
albumin levels would be interesting. 


Hemolytic Anemia Due to Anti-A Agglutinins in Pooled Plasma. Dr. Jutius Rurzky 
(by invitation) and Dr. W. Detroit. 


Hemolytic reactions occasionally observed in Group A recipients after transfusions with 
Group O blood or plasma are usually attributed to dangerously high titers of Anti-A agglutinins 
or to special “immune” properties of the anti-A antibodies in the donor’s plasma. The adminis- 
tration of pooled plasma is generally considered safe, regardless of the recipient’s blood group, 
because of the assumed dilution and neutralization of anti-A and anti-B antibodies. Observations 
are presented to show that the massive administration of pooled plasma to Group A patients can 
induce a hemolytic anemia characterized by spherocytosis, increased osmotic fragility of the 
erythrocytes, reticulocytosis, and, in some instances, icterus and splenomegaly. At the height of 
of the process the direct Coombs test becomes positive, and free anti-A is demonstrable in the 
patient’s serum. 

Commercially pooled lyophilized plasma with saline anti-A titers ranging from 1:16 to 1: 128 
was administered to hemophiliac children in a dosage of approximately 10 cc. per kilogram of 
body weight twice daily. Frank hemolytic anemia was apparent within three to four days and 
subsided on cessation of plasma therapy. A Group O patient tolerated similar therapy without 
difficulty. One of the Group A children who had previously shown a hemolytic anemia following 
plasma therapy was given nine infusions of pooled plasma, chosen because of its low anti-A 
saline titer. No appreciable change in erythrocyte fragility, hemoglobin, red cell count, or bili- 
rubin developed. The same child on a later occasion was again given pooled plasma, this time of 
an original saline titer of 1: 256 which had been reduced to 1:8 by addition of group-specific 
substance. Frank hemolytic anemia developed on the third day. 

The findings indicate the following : 

(1) That the hemolytic reaction is dependent on the quantity of antibody administered rather 

than on demonstrable qualitative differences between “immune” and “natural” antibody. 

(2) That the in vitro neutralization of anti-A antibody to a “safe” titer does not necessarily 

protect against harmful effects in vivo. 

(3) That the prolonged or massive administration of pooled plasma to recipients of Groups 

A, B, or AB is potentially dangerous. 


DISCUSSION 


Dr. Frep H. ALLen Jr., Boston: Dr. Rutzky’s paper illustrates a general problem in 
transfusion procedures, namely, transfusion reactions in which antibodies from the donor destroy 
the recipient's red cells. 

We tend to forget this. We tend to concentrate on the so-called major cross match, in which 
the recipient’s serum is matched against the donor's red cells. 
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As pointed out, anti-A and anti-B are important in this respect, but these are not the only 
antibodies. For example, anti-Rh present in the serum of the Rh-negative donor may cause the 
same kind of difficulty if given to an Rh-positive recipient. 

Dr. GERALD MILLER, Rochester, N. Y.: I think one other point ought to be made, and that is 
that as clinicians, if we persist in using the term “transfusion reaction” only when the patient 
complains about substernal oppression and so on we are going to miss cases like this. This 
constitutes a transfusion reaction just as real as the situation in which incompatible cells are 
given to an immunized recipient. 

I should like to ask Dr. Rutzky if there were clinical symptoms evident in these patients. 

Dr. Warren E, WHEELER, Columbus, Ohio: One of the things I think Dr. Rutzky tried 
to point out was the fact that these plasmas did not contain immune antibodies in the usual sense, 
in that the acacia titers were diminished by the further addition of A and B substances. 

Even immune anti-A can be neutralized if sufficient A substance is used. 

Since these are pooled plasmas, and since the very theory of pooling plasmas is that the anti- 
A antibodies of O and B donors should be reduced by the A substance from the A donors, I 
wonder if partial neutralization hasn't already taken place by the time the plasma has been pooled. 

I wonder if under these circumstances one can really assume that these plasmas did not have 
considerable titers of immune anti-A antibody, and perhaps he should have measured it with his 
high titer in acacia to begin with. 

Dr. Bowen, Philadelphia: This paper with the work mentioned of Dr. Young brings into 
sharp focus one of the potential problems we face as we choose blood compatible with the 
mother in exchange transfusion of the infant with hemolytic disease of the newborn. 

We have followed the practice when the mother and the baby are both Group A of using A 
blood for the baby, but when the mother and baby differ, or when the mother is O in particular, 
we use O blood for the baby. 

We believe that we have seen a rise in bilirubin after an exchange transfusion, so-called 
new blood in a B baby, and we are following the practice at the present time of making sure 
that our Group O donor blood does not have the type anti-A or anti-B antibody as is the case. 

I wonder if Dr. Rutzky and his co-workers have other information bearing upon this point. 

Dr. Juttus Rutzky, Detroit: We were very much alert, or at least attempted to be, to 
anticipate Dr. Allen’s question, and I should just like to emphasize that the anti-Rh in these 
plasmas was not detectable by our methods. It is certainly conceivable that someone will get a 
lot of plasma with a significant quantity of anti-Rh antibodies. 

In response to Dr. Miller, I should like to emphasize the point I should have emphasized 
more vigorously before. The only symptoms these patients manifested were those of anemia, 
those that developed anemia, and only one patient developed undisputable clinical icterus. There 
were no back pains, no extremity pains, no chills, and no fever. It could easily be undetectable. 

In response to Dr. Wheeler’s remark about neutralization by the natural substances, it is 
interesting that the saline titers, which are usually the first to be neutralized, were the most 
striking abnormality in these plasmas. This, of course, does not rule out that there could be 
immune plasmas, except that by the techniques we use they were not detectable, as we would 
hope to detect them in the dangerous universal donor. 

Insofar as exchange transfusion with O blood, we have no volume of evidence on this point, 
but have had the same impression insofar as jaundice is concerned, but impressions in erythro- 
blastosis are very dangerous things. Nevertheless, we use type-specific blood in Rh erythro- 
blastosis as far as the major blood group is concerned whenever possible. 


Congenital Thrombopenic Purpura: Observations on Three Infants Born of a Non- 
affected Mother; Demonstration of Platelet Agglutinins and Evidence for Platelet 
Isoimmunization. Dr. Irvinc ScHuLMAN, Dr. Cart H. Situ, and Dr. Ricnarp E. 
Anpo (by invitation), New York. 


In recent years, evidence has accumulated to indicate an immunological mechanism in many 
cases of idiopathic thrombopenic purpura (ITP). The demonstration of platelet agglutinins in 
the blood of mothers who have themselves been affected with ITP has served to explain the 
occurrence of neonatal purpura in their offspring as a consequence of transplacental transmission 
of the antibody. In cases where the mother has never had ITP, it has been suggested that 
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isoimmunization of the mother to the infant’s platelets has occurred. In two instances, Harrington 
and co-workers have demonstrated platelet agglutinins in the blood of two normal mothers who 
had given birth to infants who developed neonatal purpura. The nature of these agglutinins, their 
specificity, their site and mode of action, and their duration in the mother are, however, incom- 
pletely known. 

The present investigation is concerned with the study of three infants born to a normal mother 
who gave no history or laboratory evidence of purpura. Each of the infants developed purpura 
accompanied by marked thrombopenia within the first two hours after birth. In the last infant, 
study of the cord blood revealed that the thrombopenia was present at birth, although purpura 
was not yet evident. In each of the three cases, the thrombopenic phase was accompanied by 
marked diminution of the megakaryocyte content of the marrow. Each infant demonstrated a 
return to normal platelet levels by 2 weeks of age. Corticotropin (ACTH) and cortisone, 
administered to the last two infants, resulted in decrease in hemorrhagic manifestations but in 
no acceleration of platelet recovery. 


Following the third pregnancy, the mother was studied for the presence of platelet antibodies. 
A strong platelet agglutinin was found in her postpartum plasma which agglutinated the platelets 
of the husband, the infant, and a group of normal controls. In addition, an autoagglutinin was 
demonstrated despite the fact that the mother had a normal platelet count and coagulation study. 
A series of control plasmas, which included three from children with ITP, produced no aggluti- 
nation of the test platelets. A platelet agglutinin was also found in the infant’s plasma, which 
agglutinated normal platelets and his own postremission platelets. The infant’s platelets, which 
were strongly agglutinated by his own plasma and by that of the mother, were obtained while he 
was still on cortisone therapy, thus indicating that the action of the platelet agglutinin is not 
inhibited by cortisone therapy of the infant. Serial studies of the mother’s plasma revealed that 
the agglutinin had disappeared from her blood in two weeks post partum. The implications of 
these findings in the etiology and pathogenesis of congenital thrombopenic purpura will be 
discussed. 


DISCUSSION 


Dr. WittiaM J. Waters, Syracuse, N. Y.: I couldn’t see the slides very well and therefore 
should like to ask Dr. Schulman whether the numbers of megakaryocytes as indicated were 
determined by actual count or by smear observation and whether there were any morphological 
changes which would suggest abnormalities in function. 

In our hands, marrow aspiration in newborn babies is sometimes quite difficult, particularly 
from the standpoint of dilution with peripheral blood, and, therefore, conclusions drawn from these 
specimens may not be entirely valid. Our impression has been that the numbers of megakaryo- 
cytes, both by actual chamber count and by observation on the smear, have been fairly normal, 
and we have been unable to detect any marked morphological changes in the megakaryocytes. 

Dr. Eucene M. Laney, Cincinnati: I should like to ask Dr. Schulman if he feels that the 
vast majority of these patients with congenital purpura have such an immunizing mechanism as a 
causative factor in the disease and that failure to demonstrate agglutinins, iso or auto, in the 
mother reflects either that the present techniques are not yet good enough or that the mother 
is simply not examined at the proper time. 

I ask this because we recently studied a family almost identical to the one Dr. Schulman 
reported, in which three consecutive infants have had purpura in the neonatal period, and studies 
quite similar to those done by Dr. Schulman were carried out, and we failed to demonstrate iso- 
agglutinins or autoagglutinins on the mother’s plasma taken at one day and again at 9 or 10 days 
postpartum. 

Dr. Newton, Columbus, Ohio: I should like to congratulate Dr. Schulman for undertaking 
this very complex subject. I think it is high time that our pediatric group has done it, since 
this has been done now for several years in the older group. 

I also should like to emphasize that this disease probably is more frequent than we perhaps 
realize. The problem, that is, of neonatal thrombopenia, has been reviewed in several articles 
in the last few years, and according to the latest, by Robson, in England, in 1952, I believe, 
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only 95 cases could be found. In going through our case material, we found 25 in the last few 
years, so this is rauch more common probably than you perhaps have suspected. 

I should like to emphasize that this disease is one of protein nature, that it is not as you know 
necessarily associated with an immune process, but is associated with sepsis and infectious diseases 
of the infant in the mother. It is associated with many other things in the mother herself, such 
as toxemia, and estrogen. This is a widespread disease, and few look for it, you will find. 

Dr. Irvinc ScuutmMANn, New York: Concerning our gauge that the megakaryocytes were 
reduced, | might say that we have done a lot of the marrows of normal infants, and we can 
usually find megakaryocytes quite easily. In these three infants, we spent literally over an hour 
on one slide after the other, and on one of the babies I found one megakaryocyte which I was 
going to take a picture of and show here, because that one did have what I should consider to 
be a great deal of immaturity and lack of platelet formation. It was just a matter of not seeing 
them. 

I do not believe that this was purely a matter of technique or dilution, because, as I say, 
in other instances, in newborn babies, we usually do not have too much difficulty in demonstrating 
them. I might say also that the few platelets that were seen on peripheral smear were extremely 
bizarre. 

Dr. Lahey’s question about a family of three, which looks exactly like this and in which 
agglutinins were not demonstrable, is a very important one, because I do not think that this was 
due to failure of technique. It emphasizes the fact that the problem of congenital purpura is far 
from solved as yet. I think that there are probably a great many causes for congenital purpura. 
Now, in a case such as the one Dr. Lahey mentioned, this may be one which is not on an immuno- 
logical basis. If it is on an immunological basis, the antibody may not be an agglutinin. It may 
be a lysin, for instance. 

The thing that interests me particularly is the possibility that these may be on an immuno- 
logic basis, but of a type which require platelets affected or altered in certain particular ways 
before they will react with an antibody. This has been shown in quinidine purpura, where the 
patient has an agglutinin but one which will only act on platelets in contact with the drug. 

We are now investigating platelets sensitized by estrogen, for one. 


Regarding Dr. Newton's comments, again we are attempting to investigate to see whether 
these are direct toxic effects or whether these in some way alter platelet antigenicity. 


A Preliminary Report on a Streptococcal Lipoproteinase. Erma Krumwiepe, New York. 


A streptococcal enzyme which produces opalescence in animal sera was described by Ward 
and Rudd, in 1939. These authors reported that the enzyme was produced by many Group A 
streptococci and was not produced by streptococci belonging to other groups. They demonstrated 
the enzyme in Seitz filtrates of serum broth cultures. 

Further studies of this enzyme were undertaken because by increasing our knowledge of 
streptococci we may ultimately be able to explain the role of these organisms in the etiology of 
rheumatic fever. 

Some human sera are not affected by the enzyme. These sera contain antibodies against 
the enzyme. Further proof of the enzyme’s antigenicity has been obtained by immunization of 
rabbits. 

The enzyme is attached to the bacterial cell from which it may be extracted with serum, 
either by growing the organisms in serum broth or by shaking them with serum. The enzyme 
is present in washed organisms which have been killed with penicillin, chlortetracycline (Aureo- 
mycin), thimerosal (Merthiolate), or cold acetone. It can be extracted from living or dead 
organisms with 5% albumen or 40% urea. 

The opalescence produced by the enzyme resembles that seen in lipemic serum. Electrophoretic 
patterns of enzyme-treated sera show that the @ lipoprotein has been split. A partially purified 
fraction of @ lipoprotein has been prepared from horse serum. This fraction is acted on by the 
enzyme only after the addition of albumen. Chemical analyses of this fraction before and after 
enzyme treatment fail to show chemical changes in any of the known constituents of @ lipoprotein. 

When electrophoretic patterns of enzyme titrations with horse serum are made and the 
development of opalescence is measured, no correlation is found between the development of 
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opalescence and the enzymatic breakdown of the @ lipoprotein. In electrophoretic patterns, the 
lipid portion of the lipoprotein complex remains at the origin in tests containing the greatest 
concentrations of enzyme. With dilution of the enzyme there is a gradual increase in lipid in 
the area of a proteins and a decrease in the lipid at the origin. Less opalescence is seen in sera 
in which all of the lipoprotein has been split than in those in which only a portion of the lipo- 
protein has been affected. After refrigeration at the completion of the enzyme action, there is no 
change in the tubes containing the highest enzyme concentrations, while a layer of fat may be 
seen floating on the surface of the material containing less concentrated enzyme. This suggests 
that these enzyme preparations initiate a number of reactions. The primary action is a split in the 
a lipoprotein without chemical alteration to any of its known constituents. 

It is hoped that this enzyme may be a useful tool in determining the nature of the protein 
lipid linkage in the lipoprotein molecule. 


DISCUSSION 


Dr. Lytr GARDNER, Syracuse, N. Y.: You never know what is going to be useful. We have 
recently found that the plasma 17-ketosteroids appear to be attached to the alpha lipoprotein 
fraction, so that this enzyme may be helpful in studying the bond between the 17-ketosteroid 
and its lipoprotein carrier. 

Miss E-tmMa KrRUMWIEDE, New York: Very few human sera have been tested for anti- 
bodies, since there does not seem to be any basis for standardizing such tests at the present time. 
It cannot be done on the basis of opalescence, as there is no correlation between opalescence and 
lipoprotein breakdown, and paper electrophoresis would require the preparation of an impractical 
number of patterns. 


The Effect of Specific Antisera on the Distribution of Viruses on Filter Paper. Dr. 
Horace L. Hopes and Dr. HELEN D. Zepp (by invitation), New York. 


Wher a strip of filter paper is used as a wick, virus particles move several centimeters higher 
on the paper than do bacterial contaminants. Mauer used this method to decontaminate a virus 
suspension. He attributed this phenomenon to capillary attraction by which particles are drawn 
up the paper wick in inverse proportion to their size. It occurred to us, however, that the greater 
movement of the virus particles might be the result of the numerous physical-chemical factors 
which govern chromatographic and adsorptive phenomena. This consideration led us to study 
the migration and distribution of virus suspensions upon filter paper and to investigate the effect 
of specific antisera upon these factors. 

Studies were made with Jap B, Herpes, and Z virus contained in suspensions of infected 
mouse-brain tissue. The technique which was developed is as follows. 

A strip of Whatman No. 3 filter paper, 14 cm. long and 2 cm. wide, is marked off by pencil 
lines into spaces 1 cm. wide and numbered 0 to 13. The strip of paper is then slipped into a cut 
in the bottom of a rubber stopper. Stopper and paper are placed in a large round-bottomed 
test tube, and the apparatus is sterilized by autoclaving. When ready for use, stopper and paper 
are removed, and 0.4 cc. of inactivated serum is spread evenly over Spaces 0 through 8. The 
virus is carefully placed in the bottom of the tube, and the cork and paper are replaced, with the 
lower portion of Space 0 beneath the surface of the virus suspension. The tube is then placed 
in an ice bath and allowed to remain for 20 minutes. At the end of this period the spaces to be 
studied are cut off with sterile scissors into sterile mortars. Four cubic centimeters of 10% 
boullion broth in normal saline is added to each mortar and the paper ground to a fine pulp. 
The contents of each mortar are placed in a sterile tube and centrifuged for 10 minutes at 1,500 
rpm. Then 0.02 cc. of the supernate of each tube is injected intracerebrally into each of a number 
of mice, and the animals are observed for signs of viral infection. 

It was soon established that virus particles advance and become distributed upon filter paper 
impregnated with normal serum in a regular reproducible manner. 

Under standard conditions, a definite chromatographic pattern was demonstrated. In con- 
trast with this result, it was found that when filter paper was impregnated with immune sera 
the distribution of viruses was greatly altered. Virus could not be demonstrated as high on 
paper prepared with immune serum as it could on paper prepared with normal serum. With 
Jap B virus this effect was demonstrated with 10,000 to 10,000,000 MLD of virus (10-4 to 
10-2 dilution). When the same serum and the same dilutions of virus were used in a neutraliza- 
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tion test of the usual type, no effect of the serum could be demonstrated. The effect on the distri- 
bution of viruses was obtained only with sera from mice immunized against homologous virus 
suspensions, No significant effect by heterologous sera kas thus far been demonstrated. 

Greater effectiveness of the filter paper method in demonstrating antiviral activity was also 
shown in tests with Z virus. The serum which had been prepared by inoculating mice against this 
virus was tested by the usual neutralization tests but failed to show antibodies. When this serum 
was tested by the filter paper technique, significant interference with the distribution of the virus 
was Clearly shown, 

The mechanisms involved in the filter paper effect which we have demonstrated may be one 
of two kinds: 

1. Action of specific immune serum may change the physical-chemical properties of the virus 
in a manner which alters its movement and adsorbability on filter paper. 

2. The serum may neutralize the virus, thereby making elution impossible. 

If this explanation is correct, a further assumption must be made, namely, that the serum 
antibody distributes itself unevenly on the filter paper. If this were not the case, all spaces would 
be equally free of elutable virus. The chart shows that they are not equally free—compare spaces 
0, 1, and 2 with spaces 3, 4, 5, and 6. 

Conclusions—The migration and distribution of three viruses on filter paper were found to 
be altered in the presence of specific antiserum. 

It is suggested that this method may be of value because of its effectiveness in detecting the 
presence of antiviral substances in sera. 

DISCUSSION 


Dr. ALEx J. SteE1IGMAN, Louisville: I think this is a very important and useful tool; perhaps 
the mechanics of it are not yet clear, but it will certainly make it possible to study sera with a 
low level of antibody because of the apparent sensitivity of the test. 

I wonder if Dr. Hodes has had an opportunity or has made plans to study labeled antibody, 
i. e., labeled with fluorescein, and whether he thinks these paper strips could be done with 
roller culture techniques. 


Dr. Cuares U. Lowe, Buffalo: I want to ask the author of this paper whether red cells 
will migrate on paper strips. 

Dr. Horace L, Hopes, New York: In answer to Dr. Lowe, the suggestion has been made 
that the red cell method actually be tried, so that one could get a visual localization. 

Dr. Steigman, attempts will be made to label the reaction with fluorescent material and with 
the radioactive phosphorus preparations. The filter paper adaptation to the roller tube is quite 
possible and is something we have aiready begun. I am sure that we shall show the presence of 
virus on the paper strip by this method. 


Determination of Plasma Thyroid Hormone Using I'*! and Anionic Resin. Dr. 
WiuuiaM A. Reitty, Dr. K. G. Scorr (by invitation), and Dr. Ropert WINTERS (by 
invitation), San Francisco. 


Children drink 10 uc to 50 uc of 1481 solution. Their plasma (1 to 3 cc.) is treated with an 
anionic resin (25% suspension) at intervals (3, 8, 24, 48, 72, and 96 hours). Ninety-five to 98% 
of the inorganic iodide (anionic) is adsorbed by the resin; the organic iodine (hormonal) is left 
in the supernatant plasma. Scintillation crystal counting is done on these two fractions. Plasma 
counts per total counts are corrected for a uniform dose (100 uc), sample (100 cc.), and weight 
(70 kg.). This corrected figure, counts per second per 100 cc., measures the rate of hormone 
formation. This figure is compared with the ratio of counts of RBC per 100 cc. of plasma, 
butanol extractable iodine, PBI, percentage of thyroid uptake, and urinary excretion. 


Euthyroid Hyperthyroid Hypothyroid 
4 4 

25 — 49 — 274 0—0-7~—0-3 

8—%— 72 24 — 48 — 72 


Two other hypothyroids were untreated (“cretins”) with goiter-formed hormone in amounts 
near the hyperthyroid levels; plasma radiochromatographs show this to be thyroxine. They 
improved greatly with thyroid medication. This paradox will be discussed. 
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For diagnosis of hyperthyroidism by a single measurement, the 3-hour determination often 
is sufficient and for hypothyroidism the preferable single measurement would he the 48- or 72- 
hour determination. 

Comparison with 47 adults indicates that children may form the thyroid hormone earlier and 
possibly in greater amounts. 

Borderline states of function can be differcntiated fairly well by this new method. The method 
(I181 and anionic resin) is simpler, easier to do, and possibly more accurate than other methods 
(PBI, RBC/PI ratio). 

DISCUSSION 


Dr. ArtHuR F. Ast, Baltimore: I think this present method of Dr. Reilly and Dr. Scott 
is a very simple method. Those of us who are working with the iodine uptakes feel that it 
should be a very fine corroborative method. I am glad to hear Dr. Reilly present it, and I am 
sure it will prove useful to anyone interested in this field. 

Dr. ALFRED M. BonGiovannI, Baltimore: I should like to ask Dr. Reilly about his results 
in the athyrotic cretin. 

Dr. NATHAN B. Tavsot, Boston: It is not very often that one hears a paper which really 
opens up a whole new avenue of thought in an area as well studied as the whole thyroid area. 
This would seem to be perhaps such a paper. 

I am wondering whether the authors have complete security in localizing and identifying 
thyroxine by the paper technique used. If there is any possibility that this could be something 
other than thyroxine, it would have a considerable bearing on the interpretation of the findings. 

Dr. Wittram A. Retry, San Francisco: The discussants were very kind to me. I came 
here with a good deal of mental reservation and apprehension, because the longer we think about 
these observations, the more problems of explanation we recognize. 

I should like to answer Dr. Bongiovanni by saying that due to limitations of time for this 
program, I did not present any athyrotic children. However, I had two adults who had their 
thyroid completely removed for neoplasia, and they generated only a very few counts of binding 
in the plasma by this method. That is to be expected, as Dr. Bongiovanni suspected. 

We had one child whom we suspected may be athyrotic, and even though we couldn’t feel 
the gland in her neck, she did take up some iodide and manufactured some counts of bound 
material ; so your suspicion, Dr. Bongiovanni, is a correct one. 

Dr. Talbot, I should like to say that we have the greatest confidence in our radiochromato- 
graphic technique, in that we have checked this on a number of hyperthyroid patients. Also, 
using thyroxine I131, we were able to find this line of thyroxine at the same Rf location in the 
goitrous cretin, as well as in the plasma of hyperthyroid patients given I!*!. 


Experimental Lead Poisoning: A Basis for Evaluation of Therapy. Dr. W. B. Wert 
(by invitation), Dr. J. H. KENNELL (by invitation), Dr. B. H. KaurMan (by invitation), 
Dr. I. SUNSHINE (by invitation), Dr. C. E. Coucn (by invitation), and Dr. A. W. Ho_tmes 
(by invitation), Cleveland. 


Truly objective clinical evaluation of therapeutic agents for the treatment of lead encephalop- 
athy in children is difficult. Instances of the disease occur sporadically and usually present 
themselves so urgently that controlled therapy and observations are impossible. The natural 
history of the disease is unpredictable and highly variable except in its end result. The signifi- 
cance of blood and urine lead concentrations in relation to the disease is still obscure. Further- 
more, agents which should theoretically be advantageous and have been widely used have 
unfavorable effects when their pharmacology is critically examined. Therefore, an attempt has 
been made to reproduce the disease as seen in children in experimental animals. Growing rats 
have been fed diets containing small amounts of lead for long periods of time to avoid acute 
toxicity and produce sequestration of lead in bone. When such animals are made acidotic with 
ammonium chloride, acute encephalopathy ensues. The sequence of events appears to be a 
reasonable facsimile of that occurring in children with chronic lead intoxication. The administra- 
tion of calcium ethylenediamine-tetraacetate (EDTA) or dimercaprol (BAL) prior to and during 
the production of acidosis did not prevent encephalopathy or significantly alter mortality in 
comparison with untreated poisoned controls. 
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DISCUSSION 


Dr. Mitton Rapoport, Philadelphia: This very nice experiment of Dr. Weil and his co- 
workers points to some of the difficulties in evaluating the comparative efficacy of different forms 
of therapy in patients with lead poisoning; a generalization about the relative merit of any one 
form of treatment must be made with caution. 

The various agents used to treat plumbism are concerned largely with removing lead from 
the body fluids by excretion and/or deposition in bone and/or converting it into a nontoxic 
(un-ionized) form. 

No treatment is concerned with the tissue damage already present or with the prevention of 
further damage until lead is removed. We know little about the fundamental nature of the 
damage produced by lead. The only specific biochemical damage which I am able to recall is 
injury of phosphocreatine metabolism in muscle. 

Momentary tissue contact with a high concentration of lead, e. g., tetraethyl lead poisoning, 
can produce great and long-lasting tissue injury. Similarly, long exposure to low concentration 
of lead can produce great damage. Assessment of the amount of tissue damage at the initiation 
of “therapy for lead poisoning” in different patients is difficult, but it obviously is an important 
element in the fate of the patients! The experimental design for the assessment of different 
treatments for lead poisoning would certainly seem to be in the direction of Dr. Weil’s experi- 
ment. There are pitfalls in the conclusions drawn from treatment of clinical materials, stemming 
from the variability in tissue damage already present and from the fact that the therapy is not 
directed at the injured tissues and of necessity cannot be until more is known about the funda- 
mental nature of the injuries produced by lead. 

Commenting on Dr. Weech’s comment—there is an interesting relationship between the dose 
of lead which is toxic and the susceptibility of the animal. Encephalopathy is the clinical 
manifestation of plumbism in the infant and young child. It is uncommon in the adult. The 
production of encephalopathy in young animals is difficult. We were never able to produce it in 
even the youngest rats by feeding a lead-containing diet. However, if pregnant rats were fed 
lead beginning one week before delivery and continuing through the nursing period, their one- 
week-old offspring developed encephalopathy. In the brains of two-week-old rats, histologic 
changes produced by lead were seen. 


Dr. Jack Metcorr, Boston: I think that Dr. Weil is to be complimented upon the ingenious 
experiment which was well conceived and beautifully carried out. I wonder if he would care to 
consider an additional possibility: that is, that one reason why dimercaprol might not have been 
effective was due to toxicity from the ammonium ion. 


Dr. Wititam M. WaAttace, Cleveland: These are very severe experiments, and the results 
probably cannot be carried over to human work entirely. One does see many infants who are 
as sick as these rats were, and I think that everyone would agree that the outlook is poor no 
matter what the treatment given. Our experience with babies with lead poisoning recently has 
been quite large. The results using Versene (ethylenediamine-tetraacetic acid tetrasodium salt) 
have generally looked to be quite good. The infants look better immediately, their spinal fluid 
proteins come down and their urinary porphyrins come down. However, it is hard to judge 
this experience in terms of past methods of therapy. It is hard to tell whether Versene is 
better than any other advocated therapy. 

Anybody who wants to work with this type of preparation should keep one thing in mind. A 
large number of animals die off from infection during the leading period. It is difficult to get a 
significantly large group of animals together for the final therapeutic testing. Apparently lead 
knocks out certain of the circulating globulins having to do with infection resistance. 

One other remark is pertinent to the present discussion. Everyone has always argued that 
since Versene increases lead excretion in the urine it must be good. At the federation meetings 
this year, Dr. George Reiters presented some interesting data on this point. He showed quite 
clearly that when Versene is given orally to lead-poisoned rabbits, the total amount of lead 
excreted remained unchanged, All that Versene did was to increase fecal excretion and cut back 
urinary excretion, These experiments should be done over using a parenteral Versene prepara- 
tion to find its effect on the urinary-stool partition in experimental lead poisoning. 

Dr. CuisHotm: We have given the drug parenterally to children, and we find that the 
excretion in the stool does fall off, but the increase in excretion in the urine is so great that 
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it is not just a shift of the amount that is being ingested and the amount that is coming out 
in the bile. We get the excretions in the stool about 0.5 mg., whereas prior to treatment, the 
excretions may be up to 2 mg. in the stool per day. But the rise in the urine is from about 
0.2 mg. to about 5 or 6, so there is a great increase. 


Dr. AsHLey WEECcH, Cincinnati: Dr. Weil himself has suggested that the type of challenge 
he used may be too severe to enable one to evaluate these experiments critically in terms of what 
may happen in the human. I am going to add a thought that might support that conjecture, 
namely, that to produce lead poisoning with signs of encephalopathy in a child, the total amount 
of lead ingested is probably in the neighborhood of 0.67 to 1 gm. Most of this lead is deposited 
apparently in harmless situations in the body and does not engender any symptomatology. 

When one measures excretion, it is usually recorded in micrograms, and at most in a few 
milligrams. No therapeutic agent has yet removed a significant amount of the total lead in the 
body required to produce symptoms. Therefore, there may be something in the statement that 
the production of ammonium chloride acidosis with some mobilization from large stores may be 
too severe a challenge. 


Dr. SAMUEL P. BessMAN, Washington, D. C.: I wanted to call attention to Dr. Maison’s 
work, in which he gave lead EDTA to animals and followed the lead in the stomach with 
fluoroscopy and discovered that the opacity disappeared under his eyes. As the lead EDTA went 
into the duodenum, it no longer was visible. He then moved the fluoroscope down a little 
further and found all the lead appearing in the bladder. As it disappeared from the stomach, it 
went into the bladder, and this was the way the lead EDTA was absorbed and immediately 
excreted. 

I mentioned in my paper in one sentence that apparently lead EDTA is metabolized much 
differently from the calcium or free sodium salt. 

In regard to the enormous doses required or used in rats as compared with children and with 
regard to the last discussion, I would feel that the amount of lead that is present in any one 
child cannot be determined by retrospect on other children. We have removed lead from patients 
to the extent of perhaps 25 or 30 mg. over a course of therapy. Then we brought them back 
within a very short time and tried to find any more lead with a similar mobilization. You also 
give enormous quantities of EDTA, which have been shown by Rubin, to mobilize or labilize 
the calcium of the bone. In this process of labilization, the lead leaves the bone with the calcium. 

We haven’t been able to find any more lead than a very very small amount compared to what 
we originally took out. I find it very hard to believe that there is much more lead in these 
patients, because we brought them back over six-month periods and found no more. 

The use of this technique for evaluating therapy seems limited by the enormous doses of lead 
utilized. Any protective agent can be broken through, and any therapy can be vitiated by 
increasing the toxic agent sufficiently. Our studies with EDTA indicate that it is about 0.7% 
efficient in the removal of lead. This is an equilibrium problem, relating to the relative affinities of 
lead for tissues and chelating agent. EDTA has the greatest relative affinity for lead of all 
therapeutic agents proposed to date. 

Dr. W. B. Wert, Cleveland: In response to Dr. Metcoff’s question concerning the toxicity 
of the ammonium ion, we attempted to assess this by treating nonpoisoned animals with Versene, 
dimercaprol, and ammonium chloride. We found no significant difference in the mortality 
between these animals and ones given ammonium chloride alone. However, no specific evaluation 
of the ammorium ion alone has been made. Moreover, as Dr. Weech has pointed out, the challenge 
would appear to have been quite severe, and we have considered using an agent such as acetazole- 
amide (Diamox) to produce a more mild acidosis. 

The other comments were extremely interesting, and I have nothing to add to them. 


Studies in Nephrotoxic Serum Disease in Rats. Dr. Carotyn Forman Piet and Dr. 
LuTHER (by invitation), San Francisco. 


Nephrotoxic serum prepared by sensitizing rabbits to rat kidneys produces in rats a renal 
disease of immediate onset which is characterized by edema, proteinuria, hypoproteinemia, and 
hyperlipemia. 

Studies were performed to correlate the histopathology of this experimental disease with the 
clinical signs and symptoms. The progression of the histologic lesion was observed in weekly 
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biopsied and autopsied material for a period of eight weeks. Within 24 hours after injection of 
potent serum, fibrin thrombi were frequently seen within the glomerular capillaries associated 
with the more ubiquitous thickening of the capillary walls. Three to seven days later these 
thrombi became collagenized and indistinguishabie from the general:zed capillary fibrosis. More 
than 50% of the diseased animals were severely affected with exudation into the capsular space 
complicating the membranous changes. This exudate contained material staining fibrin positive, 
indicating activity of the disease process. Activity continued unabated for approximately four 
weeks. Subsequently, some healing occurred as evidenced by fibrosis. 

At the end of eight weeks it was found that the animals which had been biopsied during the 
third and fourth weeks of the disease were as severely affected as the animals which did not sus- 
tain renal biopsy. However, the animals which received renal biopsy within the first two weeks 
of the disease had much more pronounced pathology. During the course of this experiment, 
it was observed that the biopsying procedure itself produced glomerular capillary thrombosis 
similar to that which occurred early in the disease. These thrombi resembled the capillary lesion 
seen in the generalized Shwartzman reaction. Because heparin is known to prevent this change 
and because Ehrich and associates reported that heparin decreased mortality and ascites in this 
disease the effect of biopsy on heparinized animals was studied. Renal biopsy failed to provoke 
capillary thrombosis and intensification of pathology in heparinized animals with nephrotoxic 
serum disease. 

DISCUSSION 


Dr. WALTER HEYMANN, Cleveland: I think that Dr. Piel’s experiments are of great interest. 

As to the biopsy studies in different stages of this experimental disease, I think it would be 
interesting to do the same thing in a group of rats that have been placed on high-protein diets. 
High-protein intake, in rats, leads almost 100% to a progressive renal disease leading to uremia. 
Histological studies under these dietary conditions would be of great interest. 

As to the heparin experiments, I think it has been shown by various authors that heparin 
injected prior to the nephrotoxic serum decreases the severity of the resulting renal disease. We 
have studied the effect of heparin in already well-established disease and failed to observe a 
beneficial effect on the course of this renal disease. 


Dr. Henry L. Barnett, New York: Investigations in this experimental kidney disease in 
rats continue to be of very great interest, and I think many of us continue to have the hope that 
it may lead to greater understanding of the human disease. Stimulated by the work of Dr. 
Jean Oliver on droplet formation in the tubules in various types of proteinuria, Dr. Kretchmer 
and I have become increasingly interested in the possible role of the tubule in this experimental 
disease. I should like to ask Dr. Piel if she has had the opportunity of looking for changes in 
tubules in her experimental animals. 

Dr. Jack Metcorr, Boston: The significance of the nephrotoxic disease in rats, as Dr. 
Barnett has indicated, possibly is important in relation to the human manifestations of nephritis 
and, more specifically, to the nephrotic syndrome. Dr. Piel’s excellent experiments suggest 
several comments. 

In Atlantic City recently, there was a paper which suggested that it would be highly desirable 
to do needle insertion renal biopsies on patients with renal disease, particularly in the early phases 
of the disease. 

I wonder, in view of Dr. Piel’s demonstration of aggravation of the renal lesion by biopsy, 
whether a procedure of this type, although desirable, is entirely safe and would not prejudice 
the further course of the disease. 

Secondly, the use of heparin as a possible therapeutic tool in the management of the nephrotic 
syndrome early in the disease might be worthy of some consideration. I wonder if Dr. Piel 
would care to comment upon this. 

And finally, the lesion as seen in the nephrotoxic disease, at least in those rats which have 
manifestations of nephrotic type, presumably involves what is considered to be the basement 
membrane. Recent observations on the basis of electron microscopy suggest that this basement 
membrane, if it exists at all, is probably three or four membranes and that each of these has 
separate characteristic features, What and where the alterations are in disease one doesn’t know. 

Dr. R. T. SmitH, Minneapolis: We have followed Dr. Piel’s work with great interest and 
admiration. As she has emphasized, it is difficult to interpret the close analogies between these 
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attractive experimental models and human disease. In spite of this, the experimental diseases 
afford opportunities to study pathogenesis and the influence of drugs, which is not possible in 
humans with clinically or pathologically similar disease. 

There seems to be a striking similarity between the lesions shown here and the glomerular 
lesions of the generalized Shwartzman reaction. We have also found that a small amount of 
material in the glomeruli stains like fibrin, while a much larger portion of the material fails 
to take the stain. It is interesting that there is no necrosis of the nephron distal to glomeruli 
which appear to be completely occluded. In the rabibt kidney, obstruction of this degree is almost 
always associated with necrosis of the tubules served by the efferent vessels. We have been 
unable to extend our observations in rats because of their extreme resistance to endotoxins. 

I should like to ask about the dosage schedule for prevention with heparin. Was it necessary 
to maintain incoagulability of the blood, and, if so, for what period of time? Dr. Robert A. 
Good has shown that it is necessary to produce incoagulability for about three hours after the 
provoking injection of endotoxin in order to prevent the renal lesion in rabbits. 

The last question I want to ask is whether or not platelet thrombi were observed in the 
glomeruli of the rat kidney. These have not been found in the glomerular lesion occurring in the 
rabbit as a consequence of the generalized Shwartzman reaction. 


Dr. Frepertc C. Mott, Seattle: This was much more severe than one sees with the 
delayed type of nephritis associated with heterologous serum injection. I should like to ask if 
Dr. Piel has evidence of antibody formation following this heterologous protein injection, since 
antibody formation may contribute to some degree. 

There was no comment concerning dosage. I think we have been able to satisfy ourselves 
that the experimental nephritis is related in part to the amount of protein initially injected. I 
should like to ask what the magnitude is of the initial injection in the experiment presented. 


Dr. MitcHEtt I. Rustin, Buffalo: I should like to ask Dr. Piel if the changes she noted in 
the kidney could also be produced by extrarenal operations on the rat. 

Dr. CAROLYN ForMAN Piet, San Francisco: I shall try to answer these questions in reverse 
order. 

Dr. Rubin, we have biopsied only the kidneys of animals with nephrotoxic serum disease 
and of normal animals. We have not biopsied other organs, nor have we studied animals after 
sham operations. 

Dr. Moll, this study is confined to the disease produced by nephrotoxic serum which contains 
antikidney antibodies. Hence, the mechanism differs somewhat from that involved in heterologous 
serum disease. We have done neither antibody nor complement determinations. However, other 
investigators report a drop in complement level coincident with clinical signs of nephrotoxic 
disease. The dose of nephrotoxic serum used in these animals was 1 ml. per 100 gm. of rat. 
The serum was previously assayed biologically and the dose selected because it was found to be 
sufficient to produce an immediate severe disease. 

Dr. Smith, I agree with you that one can not readily compare human and experimental disease. 
The word “human” was not mentioned. This report dealt with the histopathologic alterations of 
an experimental lesion. 

We did not examine other organs in this series of animals. However, in previous experiments, 
heart, lung, liver, adrenal, and pancreas have been examined, and no alterations similar to those 
observed in your rabbits were seen. 

We have not studied birefringence of glomeruli, and we did not see platelets in the thrombi. 

Our dose of heparin was 5 mg. per gram of rat given intravenously 10 minutes before and 
60 minutes after the injection of nephrotoxic serum. Daily thereafter, depot heparin was used 
which kept the blood incoagulable only 6 to 12 hours. Hence, after initial 24 hours, the blood 
of the animals was not continuously incoagulable. 

Dr. Metcoff, to my knowledge the presence of glomerular capillary thrombosis has not been 
described in patients with the nephrotic syndrome. However, such thrombi have been observed in 
patients dying of acute glomerular nephritis. I do not know whether or not one could anticipate 
the production of glomerular capillary thrombosis by biopsying the kidney of a nephrotic patient. 

We also have worked with electron microscopy. Co-workers at Long Beach have examined 
the kidneys of animals which have nephrotoxic serum disease as described here and found 
material lining the intact glomerular capillary wall which they think may be exudation. With 
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light microscopy, these glomerular capillary walls appear thickened. It may be that the thickening 
is intact capillary wall plus “exudation,” which is not differentiated with Ritter and Oleson poly- 
saccharide stain. 

Dr. Barnett, we have not as yet studied extensively the tubules of these diseased rats. 

Dr. Heymann asks about protein diets. We have not studied the effects of dietary protein on 
this experimental disease, but are interested in doing so. We have given heparin to a few 
animals with established disease and have seen no influence of therapy on the course of the dis- 
ease. 

In disagreement with Dr. Heymann, we previously reported the results of short-term experi- 
ments in which two types of disease response were produced by altering the dose of nephro- 
toxic serum. A potent serum was found to produce immediate severe disease characterized by 
proteinuria, edema, hypoalbuminemia, hyperlipemia, thickening of the glomerular capillary mem- 
brane, and mortality of 50 to 70%. Less potent serum produced a milder disease after a latent 
period of 7 to 10 days, characterized by microscopic hematuria, intracapillary proliferation of 
the glomerular tufts, and mortality of less than 10%. Recent experiments in which the course of 
these two types of disease was followed for eight weeks with weekly renal biopsy and serial 
killing of animals indicate justification for the above classification. 


Metabolic and Renal Adjustments During Acute Renal Insufficiency. Dr. Gustavo 
GorDILLo (by invitation) and Dr, Jack Metcorr, Boston. 


Appreciation of the metabolic adjustments arising during acute renal failure are essential 
for successful management of the patient. The rate of tissue catabolism during anuria and the 
limitations in functional capacities of the kidneys during recovery are not clearly understood. 
These were studied following “in vivo” dialysis in a 5-8/12-year-old girl with anuria due to 
acute glomerulonephritis. Electrolyte and nitrogen balances were carried out for 7 days of 
anuria; from the 8th to 33d days, during diuresis, and the 34th to 41st days, postdiuresis. During 
these intervals, periods of sodium restriction and sodium loads were imposed in order to 
ascertain the pattern of adjustment. Discrete renal functions and capacities to excrete water and 
ammonia were also studied 

A rapid accumulation of 22.7 gm. of nitrogen was observed during anuria, representing the 
utilization of 636 gm. of lean tissue with liberation of 43 mM. of potassium with resultant hyper- 
kaliemia. The catabolic phase of tissue breakdown persisted only during anuria at the rate of 
44 Cal. per kilogram of body weight per day which apparently satisfied energy requirements and 
maintained an insensible water loss of 18 ml. per kilogram of body weight per day. 

Hyponatremia with hyperosmolarity was evident at the end of anuria, despite slight decrease 
in body weight, and apparently resulted from the transient shift of sodium from the effective 
extracellular water to some other phase. Urea comprised 11% of the total extracellular water 
osmolarity. 

After 11 days of diuresis, negative nitrogen and potassium balances precisely accounted for 
the removal of the amount previously accumulated during anuria. During diuresis, urine was 
isosmotic with extracellular water, electrolytes, and urea each contributing half to the total 
solute excretion. 

One month after the onset of diuresis, when the child was nonedematous, the negative sodium 
and chloride balance corresponded to the total body weight decrement. Neither sodium restriction 
nor loading altered sodium excretion. A retention of 500 mM. of sodium associated with an incre- 
ment of weight of 1.5 kg. was observed during the sodium load period. The discrepancy between 
weight gain and electrolyte retention may be explained by the existence of extracellular 
reservoirs in skin and skeleton for deposition of sodium and chloride. 

Two months after the anuric episode, the tubular capacity for regulating reabsorption of 
water and electrolytes was not improved, nor was renal ammonia production enhanced during 
acidosis induced by calcium chloride. Glomerular filtration rate, renal plasma flow, and Tm pan 
improved, but the values were still subnormal. 

These observations in a typical patient illustrate the following features of acute renal 
insufficiency : 

1. The catabolic phase is limited to the anuric period during which calculation of caloric 
and water requirements for maintenance are readily made. After the spontaneous removal of 
products of tissue destruction, nitrogen and potassium balances are readily restored. 
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2. Hyponatremia can coexist with hyperosmolarity of the body fluids and, in the absence of 
iatrogenic dilution, may not require therapy. 

3. The renal capacity for removal of sodium appears to be limited even during diuresis. 

4. Although: gross renal functions improve rapidly following anuria, the ability to regulate 
water and electrolyte excretion remains impaired for an undetermined period of time. 


DISCUSSION 


Dr. Sotomon A. Kaptan, Brooklyn: Dr. Metcoff indicated that dialysis was performed 
for hyperkaliemia. I should like to ask him for his opinion of the usefulness of dialysis versus 
potassium exchange resins. In a series of cases that we studied, it was our opinion that you 
could reduce the serum potassium very effectively by giving these cation exchange resins. We, 
as a matter of fact, had to follow our patients extremely carefully to make sure that we were 
not producing hypokaliemia. 


I know that in the hands of Dr. Merrill and Dr. Metcoff dialysis might not be a very 
difficult procedure, but the administration of cation exchange resins for potassium might be 
easier in the hands of others who are less experienced. 


One other point—would Dr. Metcoff please tell us what the concentrations of the electro- 
lytes and nonelectrolytes in the urine were during the recovery? In a case of mercury poisoning 
that we studied, it was our impression that the composition of the urine after onset was identical 
to glomerular filtrate. 

As time went on, there seemed to be a return of proximal tubular activity, because total urine 
osmolarity remained constant, but within this ceiling there was a variation in the individual 
solute concentration, the sodium concentration falling as the urea concentration rose. 

When the child was given the water deprivation test, he concentrated only to 600 mOsm. per 
liter, whereas children of his age can do 1,200. 

His distal tubular function actually returned only after five weeks. 

Dr. Henry L. Barnett, New York: The major portion of Dr. Metcoff’s very excellent 
paper was devoted to changes that occur with anuria independent of the cause of the anuria. 

I should like to ask if he thinks there would be any difference in the pattern of functional 
recovery following anuria due to acute nephritis from that due to acute renal failure associated 
with a large number of nonspecific causes. 

Dr. Crark D. West, Cincinnati: I believe studies like this are very important, not only 
because they help us and guide us in handling patients with this syndrome, but also because they 
may throw some light on how the kidney functions. 

I should like to ask Dr. Metcoff whether or not when he gave vasopressin injection 
(Pitressin) during water diuresis in this patient the urine became hypertonic. 

Dr. Jack Metcorr, Boston: In response to Dr. Kaplan’s question, we have had very little 
benefit from the use of exchange resins. In our hands, a safer, more certain way of reducing 
severe acute hyperkaliemia is achieved through in vivo dialysis. 


I think it is important to point out that all patients with renal failure do not require either in 
vivo dialysis or cation exchange resins. It may be quite possible to manage patients by careful 
consideration for fluid requirements without resorting to either of these rather drastic means. 


In this particular patient, serum potassium was about 9 mM. per liter, with striking clinical 
evidences of potassium intoxication, and despite repeated attempts with dextrose and insulin to 
reduce *:mporarily the concentration of potassium in extracellular fluid, in vivo dialysis was a 
life-saving rocedure. 

In the past, we have failed to remove a sufficient quantity of potassium by exchange resin 
enema in very ill patients who may be semicomatose. Exchange resins, in general, tend to 
produce a further distortion in electrolyte composition, which is undesirable. 

As far as the concentration of electrolytes and nonelectrolytes in the early diuretic phase, the 
first 19 days of observation, one-third to one-half of the milliosmols of the slightly hypotonic 
urine consisted of electrolytes, and most of the remaining milliosmols were urea. There was a 
remaining fraction which we were not able to define specifically. 


795 


A. M. A. AMERICAN JOURNAL OF DISEASES OF CHILDREN 


In regard to Dr. Barnett’s question, the changes in anuria are indeed independent of the 
etiologic agent producing anuria, provided this agent does not produce general tissue destruction. 
I am sure there are many differences in the recovery period, depending upon the type, nature, 
and extent of the renal lesion. y 

Dr. Merrill, who perhaps has more experience in therapy of acute renal failure than almost 
anyone else, suggests that in general recovery tends to follow two categories. In one, there is 
hypotonic urine elaborated and a more difficult course in the postdiuretic phase, and in the other 
the situation is entirely similar to that which I have described. 

As far as Dr. West’s question with regard to vasopressin injection response, the concentration 
of solute in the urine did not reach isosmotic levels even at the height of vasopressin injection 
inhibition during early diuresis, but did reach a concentration of about 400 mOsm. per liter 
when the test was repeated one month later. 


Concerning the Avoidance of Water Intoxication: A Possibly Common Clinical Entity. 
Dr. GeraLcp A. KERRIGAN (by invitation), Dr. Joun D. Crawrorp, Dr. Winston E. 
Cocuran (by invitation), Dr. ANN HEELEy (by invitation), and Dr. NatHan B. Tavsor, 
Boston. 


This paper presents detailed metabolic observations on a child who developed water intoxica- 
tion while receiving routine postoperative parenteral fluid therapy. It is shown that the difficulty 
was due primarily to a temporary pathologic alteration in the behavior of the neurohypophyseal- 
renal homeostatic system, induced by standard postoperative morphine and meperidine (Demerol) 
therapy. Practical ways of avoiding this problem in patients undergoing ordinary anesthesia 
and surgery will be described. The implications of these observations in the management of 
patients with marked limitation in renal function will be mentioned. 


DISCUSSION 


Dr. Henry L. Barnett, New York: I should like to say that in the last couple of years 
we have found that this approach to the problems of fluid administration has been very useful 
in teaching and in the practice of fluid administration. 

I think this elegant demonstration of how the tolerated limits for fluids and electrolytes may be 
altered in the presence of kidney disease really emphasized the importance of the often-repeated 
statement that the total fluid intake and the urinary output should be noted and currently recorded 
in patients receiving parenteral fluids. 

Dr. WittiaAM M. WaALLaAce, Cleveland: I am glad to see that Dr. Kerrigan and his group 
have finally recognized water intoxication. 

I think that there are several things to be pointed out here that are perhaps worth while 
being taken into consideration. 

If you take 100 patients admitted to a children’s hospital and examine their initial serum 
sodium concentrations, you will find that about 10% of them have become dehydrated in a very 
hypotonic fashion, 10% will have very high serum sodium concentrations, and the remainder 
will have normal concentrations. The type of fluid and electrolyte therapy described here will 
probably be optimal for the isotonically and hypertonically dehydrated infants, but for the 
relatively large group of hypotonically dehydrated patients, it may be disastrous. If one fails to 
recognize that a certain number of patients with perfectly normal endocrine apparatus are both 
salt-depleted and volume-depleted and treats them with very hypotonic solutions, the only type of 
response to be expected is that described here. I should like to make a plea for more chemically 
guided therapy during the initial few hours of treatment at least. I do not think that you can 
treat individual patients with statistically set up parameters of homeostasis. Most of the time, I 
admit, it will work, but sometimes it won’t. In the first 24 hours of therapy, even with the best 
adrenal and kidney apparatus, if you water-load a patient in an attempt to restore circulatory 
efficiency during salt deficit, you will get into trouble. 

I wonder what the blood pressure was in this patient at the time of maximum hypertonicity 
aud convulsions. 


796 


| 


SOCIETY TRANSACTIONS 


Dr. Benjamin M. Kacan, Chicago: Dr. Kerrigan recommends the measurement of serum 
water concentration as a guide in the therapeutic approach to these patients. I should like to ask 
whether he feels that the measurement of serum water concentration by the rapid and simple 
falling-drop technique might help in this approach. 

Dr. Jack Metcorr, Boston: Despite what Dr. Wallace has said, it is possible to have some 
faith in the kidney as an organ. 

The observations of Dr. Strauss and his group and those of Dr. Eichleberzger show that the 
infusion of large volumes of hypotonic solution produces expansion of total body water with 
considerable alteration in electrolyte regulation. A clinical application would be, for example, if 
large volumes of hypotonic solutions are given for relatively short times, the kidney does a 
remarkable job and sustains a water diuresis which, in turn, removes a modest amount of solute. 
If this water load and water diuresis is sufficiently protracted, then the capacity of one kidney 
to adjust to one load by further limiting electrolyte excretion is exceeded, and the ultimate 
result might be acute renal failure with anuria and hypotonicity, so-called “water intoxication.” 

It is relatively easy to relieve this state by administering solute. As Dr. Leaf has shown, the 
administration of hypertonic sodium chloride is often sufficient to reestablish urine flow, which is 
usually hypotonic and serves to correct the extreme hypotonicity of the body water. 

Dr. Cuartes U. Lowe, Buffalo: We have been particularly interested in the problem 
which was brought to the front by this paper, and that is parenteral fluid administration to 
patients with surgical disease. Our general conclusions stem from experience with probably 
over 200 patients, not studied as elegantly, certainly, as the patient Dr. Kerrigan described. 
However, I should think it would not be inaccurate to generalize and say that our experience 
is quite different from his. I think this points up the problems and dangers of reasoning from an 
experience with but one patient. I should suggest that the child in the present paper is an 
anomaly and far from the general run of surgical patients. 

The most important reason for my belief in this is the fact that this child achieved maximal 
urine concentration in the postoperative period. This is not our general experience. Most patients 
produce urine of minimal work concentration for the first 24 hours after surgery. 

The second point concerns the general problem of renal function in the postoperative patient. 
I wish Dr. Calcagno or Dr. Rubin were here to mention some of their observations on children; 
however, there are available some extensive studies on postoperative renal function in adults, 
including glomerular filtration rate and tubular function, and no one, so far as I know, has 
been able to demonstrate any consistent pattern of renal function in postoperative adults. This 
means to me, among other things, that one has to reason from patient to patient and draw no 
sweeping conclusions from a single observation. I should guess that most of us, upon seeing a 
patient such as this one, might have hesitated before administering the volume of solution that 
was given by Dr. Kerrigan. 

We find that most postoperative patients tolerate quite well 2,400 to 2,800 cc. per square meter 
in 24 hours if we use dilute solutions, and to date we have failed to see the phenomenon mentioned 
by Dr. Kerrigan. Of course it is quite possible that the children we have treated in both 
Minneapolis and Buffalo have a certain resiliency lacking in their contemporaries in Boston. 


Dr. Georce Guest, Cincinnati: I should like to direct attention to the insensible water 
loss from the lungs as an important factor in the regulation of water balance. Many years ago, 
Dr. Levine, as well as other investigators, demonstrated the magnitude of respiratory water loss 
from the body in infants. Some of these investigators suggested that the ventilatory losses of 
water might change with alterations in osmolarity of the blood. Recently, Dr. Clark West, in 
our laboratory, observed that insensible water loss in dogs greatly increased after water loading. 
I should like to suggest that morphine, meperidine, or other sedative drugs which inhibit respira- 
tion (pulmonary excursions) might inhibit the loss of water from the lungs; if so, this inhibition 
of ventilatory loss may be a factor that aggravated the development of water intoxication in 
infants such as Dr. Kerrigan and Dr. Crawford have described. 

Dr. Netson K. Ornpway, New Orleans: I should like to express my admiration for a 
beautifully clear presentation. We have been concerned with this problem after seeing two 
patients following cardiac surgery go into states of hyponatremia, which we only recognized as 
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such by the sodium concentration. We made no other studies or observations as have been made 
here. One of these children simply looked poor 30 hours after operation. The other child 
convulsed. 

I asked Dr. Robert Cooke, of New Haven, whether he had had similar experience, and he 
tells me that he has seen two children following cardiac surgery, one of whom convulsed and 
one of whom was in heart failure. All of these children had hyponatremia, and all of them 
responded beautifully to the administration of sodium chloride. 

The emphasis of surgeons has been, I think, on postoperative therapy—the administration of 
fluid in these patients. Dr. Cooke has called our attention to the importance of what goes on 
during surgery and raises the question of whether the fluids given then may be conditioning the 
response of the patients afterwards. 

As an illustration of this point, certainly our young patient who convulsed following cardiac 
surgery may have been pushed into a state of water intoxication due to the fact that she 
weighed just a few pounds, had an indwelling catheter, and an infusion of dextrose in water 
was given throughout surgery in order to “keep the infusion running.” This undoubtedly can 
frequently have deleterious results, as many hundreds of cubic centimeters can run in during the 
time the patient is not getting rid of much water. A more reasonable technique, one which we 
are using at present, may be the administration during operation of blood only, in quantities 
calculated just to offset that which the patient is losing. 


Dr. Epwarp L. Pratt, New York: I think the presidents of these two societies should be 
congratulated for carrying us so successfully from hyper- to hypo-osmolarity of the body fluids. 
My only comment I hesitate to make now, because it may develop into an ego-involving situation, 
but it does concern me because it doesn’t seem to me it clarifies the situation for anyone for one 
part of the country to have an isolated method of expressing their concentrations that differs 
from everyone else. No amount of physiological or psychological legerdemain can make the 
reciprocal of any number equal anything but the quotient of one over the number. 


Dr. Natuan B, Tacsot, Boston: I should like to leave most of the discussion to Doctor 
Kerrigan and restrict my comments to a few words concerning use of the term “water concentra- 
tion” in connection with discussions of body-water homeostasis. Use of this term has evolved 
from the fact that the neurohypophyseal-antidiuretic-hormone-renal system is designed to keep the 
ration of water to solutes (i. e., water concentration) in the serum at approximately 3.6 cc. per 
milliosmole. It accomplishes this task by varying urine water concentration in accordance with 
homeostatic need over the physiologic range of 0.7 to about 10 cc. per milliosmole. The signi- 
ficant thing to note is that water is the variable and solute the point of reference as far as this 
system is concerned. Use of the term “water concentration,” therefore, seems a simple way to 
express this fact and to keep our thinking straight. 

Dr. GeraLtp A, KerriGan, Boston: I think it is apparent that this audience still retains 
some vigor, even at this hour. 

With respect to the comments that Dr. Wallace made, the easiest question that he raised is 
the one in connection with blood pressure. The blood pressure in this patient was not elevated at 
the time of convulsion, as I think is usually true in patients with convulsions due to water 
intoxication, 

With respect to the comments that he made about beginning to treat infants with a hypo- 
tonic solution, I certainly agree with his remarks, as I understood them, that hypotonic solutions 
are not suitable for treating patients in shock, and I think in that circumstance plasma or blood 
is certainly to be used. 

With respect to the rest of the ideas which Dr. Wallace expressed regarding the dangers of 
hypotonic solutions, it seems to me that the question is not whether one can produce water 
intoxication, or, for example, whether one can water-load babies with diarrhea, which you 
certainly can do, but rather the question is whether this particular multiple electrolyte solution 
is apt to do that. 

Our experience is that it is not, except in circumstances where normal homeostatic capacity, 
such as in this patient, is grossly limited or altered for some reason. This solution has the osmotic 
content of half-normal saline. 

Dr. Kagan raised the question about measuring serum water by means of the falling drop. I 
can give no helpful comments about it, as I have no experience with this method. 
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Dr. Lowe suggested that this patient was an anomaly. Well, I think that we will have to dis- 
agree with that very strongly on the basis of our experience during the past two years. We have 
quite a group of patients who have gone through surgical procedures similar to this, on whom 
we have done a number of careful balance studies, and all of these patients are apt to show a 
tendency to retain water after surgery because of limitation of ability to form a large volume 
of dilute urine. The patient presented here is the one who shows this to the most striking degree. 

It has also been our experience in dealing with this group of patients that these people can 
form maximally concentrated urine and that the stress associated with a surgical procedure such 
as an appendectomy is not enough to limit the ability to form maximally concentrated urine, 
although more severe types of stress may do that. 

Dr. Lowe remarked that it was his experience that such patients—that is, postoperative— 
would tolerate 2,400 cc. per square meter of the same multiple electrolyte solution in 24 hours. 
I should certainly agree that they would do that. I think to cover patients who receive large 
amounts of analgesia, such as were given to the patient presented today, it perhaps might be wise 
to keep volumes somewhat lower than 2,400 cc. per square meter per 24 hours during the first 
postoperative day in the absence of unusuai fluid loss. 

Dr. Guest’s interesting remarks are certainly stimulating. I can make no further comments 
about them, except to make the simple observation that this patient had an insensible water loss 
which was in no way out of line with that we expected or anticipated. 

Dr. Talbot has protected my battered ego with respect to Dr. Pratt’s question, and I think 
we need not comment further about it at this point. 

One discusser, whose name I have missed, raised the question of using desoxycorticosterone 
(Doca) in this situation to prevent the solute diuresis induced by water loads, if I understand 
his comment correctly, I have no experience with that and will let his comments stand as they are. 

I should like to be rash enough to step into the exchange between Dr. Harrison and Dr. 
Talbot at the end. I should agree with both of them. I think that in normal circumstances, in 
the average clinical circumstance, sodium is the best guide to serum water concentration, other 
than freezing-point depression. You have to keep in mind that there may be circumstances of 
abnormal sodium loss in depletion, and I think it is important to keep in mind the changes 
associated with renal disease which Dr. Talbot described, as limiting the applicability of serum 
sodium concentration as an index of serum water concentration, 


PAPERS READ BY TITLE 


Physiologic Observations in Newborn Infants with Respiratory Distress. Dr. C. D. 
Coox, Dr. P. KarLBerG (by invitation), Dr. R. B. CuHerry (by invitation), Dr. D. 
O'BRIEN (by invitation), and Dr. C. A. Smirn, Boston. 


This report presents data obtained by application of physiological techniques to the study of 
vormal newborn infants and those with respiratory distress. The abnormal infants, most of 
whom were seriously ill, presented the history and physical and roentgenological findings associ- 
ated with the syndrome variously called resorption atelectasis, congestive pulmonary failure, or 
hyaline membrane disease. Autopsy diagnoses were available in only a few cases, since most of 
the infants survived, hence, the broad term “respiratory distress” is used. 

Minute volume, rate, and tidal volume were measured in 13 infants with respiratory distress. 
Their minute volumes were consistently elevated, with the average more than 70% above that of 
the controls. This increase resulted from an elevated respiratory rate. Tidal volume was reduced 
in one case and within normal limits in the others. Furthermore, in the infants studied more than 
once, the decrease in the minute volume toward normal during clinical improvement was accom- 
plished primarily by a reduction in respiratory rate. 

In 3 infants with respiratory difficulty and 16 normal controls, additional measurements of 
CO; production, Oz: consumption, and blood pH and COs were simultaneously obtained. From 
these determinations, the fractional concentration of COs in alveolar air, functional alveolar 
ventilation, and functional dead space have been calculated, using the standard respiratory equa- 
tions. Serial determinations in the three sick infants showed that the reduction in minute volume 
during recovery was not accompanied by a decrease in alveolar ventilation, but was associated 
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with a decrease in functional dead space. The ratio of functional dead space to tidal volume 
averaged 0.66 during respiratory distress and 0.37 on recovery, while the average ratio for the 
nermal group was 0.32. 

Measurements of intraesophageal pressure changes were used as indices of intrapleural 
pressures in infants with respiratory distress. The results indicate that these infants exerted two 
to five times more effort in moving approximately the same tidal volume than did normal con- 
trols. 

At the present stage of these investigations, it is clear that respiratory distress in the new- 
born is accompanied by an increase in minute volume. There is, however, apparently no con- 
comitant rise in alveolar ventilation. The relatively inefficient character cf this respiration is 
further indicated by the elevated functional dead space/tidal volume ratio. Infants with respiratory 
distress have the additional handicap of a considerable increase in work per unit of air moved. 
The fundamental relationships between the present data and impaired gas exchange across the 
respiratory epithelium and altered viscous and elastic properties of the lungs are to be studied. 


The Effect of Desoxycorticosterone Acetate (DCA) on Electrolyte Distribution. 
Dr. Avron Y. Sweet (by invitation), Dr. Marvin F. Levirtr (by invitation), Dr. Louts 
B. TuRNeER (by invitation), and Dr. Horace L. Hopes, New York. 


Cortisone and corticotropin (ACTH) have been reported to produce transient isotonic 
expansions of the inulin space in the absence of salt retention. This study was undertaken to 
determine whether the alleged expansion of the extracellular volume is reflected in increased 
quantities of sodium and chloride in muscle, and, if so, to define the source of this additional salt. 
Accordingly, inulin spaces, plasma electrolyte concentrations, and muscle, cortical (marrow-free) 
bone, and tendon electrolyte and water contents were measured before and after five days of 
desoxycorticosterone acetate (DCA) administration (10 mg. per day) to monkeys maintained on 
a strict salt-free diet. Despite the salt restriction, the hormone therapy produced a 30% expansion 
of the inulin space without alteration in extracellular electrolyte concentrations. In comparison 
with that in the control monkeys, muscle sodium and chloride content in the treated animals 
similarly increased 30% without a change in water content. No change in the electrolyte and 
water content of cortical bone or tendon was noted. The absolute increase in the sodium and 
chloride content of muscle supports the contention that the expansion of the inulin space reflects 
a true increase in extracellular volume, rather than an alteration in tissue permeability to inulin. 
The absence of a change in the electrolyte content of bone or tendon argues that salt emptied 
into the extracellular fluid did not derive from these tissues. 


Use of I'%!-Labeled Corn Oil to Measure Digestion and Absorption of Fats in Infants 
and Children. Dr. YmxKye VAN Erp (by invitation), Dr. Francis J. Lemm (by invitation), 
and Dr, Samue Spector, Cleveland. 


Utilizing I'*!-labeled corn oil, a simple technique has been evolved to study fat absorption. 
In the “normal” child under one year of age, fecal excretion of approximately 20% of the 
ingested labeled fat occurred. In the older child, fecal excretion was approximately 3%. Blood 
curves in the two groups were dissimilar in that the blood level of I'%! in the older chil? 
reached a higher peak and was more sustained. In comparison to the “normals,” studies were 
obtained in children with cystic fibrosis of the pancreas with and without pancreatin, celiac 
syndrome, and nephrotic syndrome. 


Per Cent Fecal Excretion 
Under One Year Over One Year 


With pancreatin pans With pancreatin 
Cystic fibrosis of the pancreas 20% 
Celiac syndrome......... 
Nephrotic syndrome 


Blood curves also showed significant differences in the above group of children. 
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Congenital Sepsis: Preliminary Report. Dr. W. R. Hepner Jr., Pensacola, Fla. 


The relationship between sepsis neonatorum and premature rupture of the amnion was first 
described ir, 1877. With modern techniques, sepsis acquired after birth is well understood and 
well controlled. This report is concerned witi the study of factors which m‘ght contribute to 
intranatal acquisition of sepsis. 

All maternal and infant records from September, 1950, through June, 1952, are in process of 
examination, 

The duration of ruptured amnion and of labor, type of delivery, evidence of sepsis, examina- 
tions, use of antibiotics, and postpartum course are tabulated from each maternal chart. Evidence 
of pneumonia, general sepsis, confirmatory diagnostic studies, and postmortem examinations in 
neonatal deaths or stillborns are tabulated from the infant records. 

Study of 929 unselected correlated records of the total group of approximately 2,500 reveals 
that 72% of all neonatal sepsis in this hospital is found in the infants of 6.9% of all deliveries, 
those in which the amnion had been ruptured for 24 hours or more. Fifty-two per cent of the 
sepsis associated with prematurely ruptured amnion was unquestionably pneumonia, and 48% 
was of other varieties: meningitic, umbilical, and blood stream (primary site undiscovered). 


An Improved Technique for X-Ray Examination of Newborn Premature and Full- 
Term Infants. Dr. Henry K. Sitver, Dr. WittiaAmM L. Nyu#an (by invitation), and 
Dr. Rospert M. Lowman (by invitation), New Haven, Conn. 


Observations have been made on premature and full-term newborn infants, utilizing a 
technique which permits adequate roentgenographic evaluation without disturbance to the infant, 
cessation of oxygen therapy or high humidity, or alteration of environmental temperature. 
These studies have been possible through the development of a plastic radiolucent platform which 
replaces the metal mattress rest and rubber mattress of a standard incubator. Satisfactory 
examination has been possible of the heart, lungs and tracheal air column, abdomen, and skeleton. 

With this technique, studies have been carried out shortly after birth on premature infants 
weighing as little as 600 gm. and on other infants who would almost certainly not have withstood 
ordinary roentgenographic procedures. In the cases of very small or ill infants, films have been 
taken with no handling at all. The infants are brought in the incubator to the radiology depart- 
ment for examination and the disadvantages of portable x-ray equipment avoided. They remain 
in the department until the films have been developed and, in the case of technical errors, repeated. 

In general, during the first day of life, even very tiny premature infants who appear clinically 
well were found to have roentgenographically clear lungs. Follow-up films on subsequent days 
revealed no significant changes in such infants. Roentgenographic evidence of atelectasis does not 
appear to be a normal finding in the premature infant. 

The apparatus used and the roentgen findings in infants with various abnormalities will be 
demonstrated. 


The Influence of Cortisone and Various Compounds on the T Wave of the Dog 
Electrocardiogram. Dr. M. Macipa (by invitation) and Dr. R. Lusscuez (by invitation), 
Ithaca, N. Y. 


The mechanism responsible for the arrest of the rheumatic process in patients with active 
carditis during early administration of hormone therapy is unknown. The observation of electro- 
cardiographic changes characterized by an increased amplitude and peaking of the T waves 
suggested an effect on the myocardium. To investigate this possibility the following experiments 
were undertaken. 

Forty experiments were performed on hounds to determine the effect of cortisone and allied 
substances and certain metabolites on the electrocardiogram. Experiments were conducted so that 
the substance tested was infused at a constant rate over a short period of time. Serial electro- 
cardiograms were taken during the infusion period, and blood samples for pH, bicarbonate, Na, 
K, PO,, and Ca were removed at appropriate intervals. 

During the infusion of cortisone acetate, Compound E, and Compound F, the T wave of the 
electrocardiogram increased in amplitude unassociated with significant alteration in the plasma 
electrolytes. The mechanism of this alteration in repolarization was further investigated by the 
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infusion of creatine, creatine phosphate, ATP, adenylic acid (three isomers), inorganic pyro- 
phosphate, and glutamine. Of these substances, creatine, sodium pyrophosphate, and glutamine 
induced an incr¢ase in the amplitude of the T wave. 

The significance and possible mechanism of action will be discussed. 


Development of the Pulmonary Veins. Dr. Carnertne A. NEILL (by invitation), Balti- 
more. 

Recent advances in surgical technique have permitted closure of auricular septal defects. It 
has become increasingly apparent that anomalous return of the pulmonary veins to the right side 
of the heart is not a rare condition and one of clinical importance in differential diagnosis. A 
review of the embryological literature revealed controversy on the normal origin of the 
pulmonary veins. Do they arise from the left atrium or from the sinus venosus? In other words, 
is an anomaly of the venous return due to growth of abnormal communications or due to 
persistence of a state normally present during embryonic iife? The specimens of normal human 
embryos at the Carnegie Institute were reexamined in an attempt to decide this point. 

Dr. Streeter, in his extensive studies of human development, described embryonic growth as . 
a series of “horizons,” each characterized by a certain state of maturity of the various organs ; 
the length of the fetus and its approximate ovulation age show some overlap between the horizons 
(slide). It is not until Horizon XI, when the embryo measures 2.5 to 3.0 mm. in length and the 
ovulation age is approximately 24 +1 day, that the lung bud develops. During Horizon XII, 
vitelline vessels and a hepatic plexus are seen. By Horizon XIII, the bronchi have budded off 
from the trachea, circulation of the blood has started, and the myocardial wall is well differenti- 
ated. At this stage an endothelial outgrowth from the superior left atrial wall can be seen. There 
are a few blood cells in small plexuses around the esophagus and trachea. By Horizon XIV, the 
pulmonary vein is a well-defined channel growing toward the lung to the left of and caudal to the 
sinoatrial foramen, There are more blood vessels in the lungs, and the pulmonary vein contains 
blood and drains into the left atrium. The septum primum is almost complete, and formation of the 
foramen ovale begins (illustrated by plastic reconstructions). With further growth of the left 
atrium, the four pulmonary veins come to enter separately into this chamber. 

In the many specimens examined in the critical horizons (XII to XV), there was no evidence 
that the pulmonary vein arises as an outgrowth from the sinus venosus and later shifts to the left, 
as has been frequently suggested. Even in the earliest stages, the outgrowth toward the lung 
comes from the left atrial wall and apparently anastomoses with endothelial channels in the 
lung bud. By the use of plastic serial reconstructions, the close relationship of this vein to both 
left and right superior vena cavae is demonstrated; diagrams are presented postulating how some 
anomalies of the pulmonary venous return may arise. 

Conclusion.—Evidence is given that normally, in the human, the pulmonary vein originates 
as an outgrowth of the left atrial wall which anastomoses with endothelial channels in the 
primitive lung bud. The possible mode of development of anomalies of the venous return is 
illustrated. 


Urinary Porphyrin Excretion of Children with Acute Rheumatic Fever. Dr. R. A. 
Neve (by invitation) and Dr. R. A. Avpricn, Portland, Ore. 


The presence of porphyrin in the urine of patients with acute rheumatic fever was first 
noted spectroscopically by MacMunn (Proc. Roy. Soc. London, 31:206, 1880-81). Quantitation 
of the changes during the course of this disease was attempted by spectroscopy, and in addition 
the compound was identified as coproporphyrin Type 111 (Kapp and Coburn, Brit. J. Exper. 
Path., 17:255, 1936). Coproporphyrinuria has been described in other inflammatory processes, 
although the significance of this fact is still unknown. 

The possibilty remains that coproporphyrinuria in rheumatic fever and perhaps other diseases 
may be a reflection of metabolic change within cells which involves the synthesis and breakdown 
of tetrapyrrole-containing compounds. Support for this viewpoint has recently come from studies 
of experimental porphyria in which the activity of liver catalase has been observed to fall to 
very low levels at a time when urinary coproporphyrin excretion is high and the presence of 
large amounts of uroporphyrin can also be demonstrated in the urine. A Type 111 porphyrin 
(protoporphyrin) is part of the reactive group (heme) in other intracellular substances besides 
catalase ; they include hemoglobin (erythrocytes), myoglobin (muscle fibers). and the cytochromes 
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(all cells of mammals). In view of the serious lack of information about the biochemistry of 
rheumatic fever, we have started to follow this lead as a part of a larger study of porphyrin 
metabolism in infancy and childhood. 

Spectroscopy is at best a crude quantitative technique, and a good method for quantitation of 
porphyrin and partition of the isomers of coproporphyrin has been developed during the last 
10 years. The present report consists of quantitative and qualitative data obtained from 11 
children hospitalized with acute rheumatic fever during the winter of 1952-1953. The material to 
be presented will illustrate the following points: 

1. Coproporphyrin is excreted in the urine in excessive amounts during the acute symptomatic 
phase of rheumatic fever, and the amount seems to be larger in those who are more seriously ill. 

2. Excretion of coproporphyrin falls to a normal value for the patient during the asymptomatic 
and convalescent period and does not appear to be influenced in this decline by the administration 
of nontoxic therapeutic doses of acetylsalicylic acid. 

3. Ot least 90% of the coproporphyrin was Type 111 in all of the patients irrespective of the 
time in the course of the illness when the sample was obtained. 

4. Other causes of Type 111 coproporphyrinuria could not be found. 

The observations are at present of interest to others interested in this field and do not seem 
to have any obvious usefulness for either diagnosis or management. The work is being continued. 


The Effects of Diets Varying in Ca: P Ratio and Total Calcium and Phosphorus on 
Serum Calcium Levels in Infants During the First Week of Life. Dr. Josern B. 
Pincus and Dr. Isaac F. GittLeMAN (by invitation), Brooklyn. 


Six groups of infants were studied. Groups 1 and 2 received a diet of vitamin-D-free powdered 
milk, 

Group 1, consisting of 75 infants, was given a powdered-milk formula of a Ca: P ratio 1.5: 1 
and containing 77 mg. of calcium and 51 mg. of phosphorus per 100 cc. of formula. Thirteen 
infants, or 17%, developed serum calcium levels below 8 mg. per 100 cc. on the fifth day of life. 

Group 2 included 60 infants. They were fed a powdered-milk formula of a calcium: P ratio 
of 2.1: 1 and containing 108 mg. of calcium and 52 mg. of phosphorus per 100 ce. of formula. In 
this group, 21 infants, or 35%, had a serum calcium level of less than 8 mg. per 100 cc. on the 
fifth day of life. 

Groups 3, 4, and 5 received a formula the basis of which was casein, and not powdered 
skimmed milk. 

The 29 infants of Group 3 received a formula that had a calcium to phosphorus ratio of 
2.6: 1 and containing 42 mg. of calcium and 16 mg. of phosphorus per 100 cc. Only one infant, 
or 3%, of this group developed a serum calcium level of iess than 8 mg. per 100 cc. 

Group 4 consisted of 63 infants. These were fed a “milk” mixture like the above, but the 
Ca: P ratio was 1.9: 1, and it contained 34 mg. of calcium and 16 mg. of phosphorus per 100 cc. 
of formula. Four infants, or 6.3%, of this group developed a calcium level of less than 8 mg. per 
100 ce. 

Group 5 consisted of 38 infants. The Ca: P ratio was 3:1, and it contained 51 mg. of Ca and 
17 mg. of P per 100 cc. of formula. Only one infant developed a serum Ca level of less than 
8 mg. per 100 cc., or 2.5%, “percentagewise.” 

The first two groups given the powdered milk mixtures high in P content had the largest 
number of infants with serum Ca levels of less than 8 mg. per 100 cc. Increasing the Ca content 
in this dict did not protect them against the tendency for the serum Ca level to fall. 

The three groups fed the formula based on casein low in P content showed a definite improve- 
ment regarding maintenance of normal Ca levels on the fifth day of life, and increasing the Ca 
content in this diet did appear to diminish the tendency towards the developing of low serum Ca 
levels on the fifth day of life. 


A Follow-Up Study of Infants Fed a Vitamin-B.-Deficient Diet. Dr. Davin B. Coursin 
(by invitation), Lancaster, Pa. 


A follow-up study was done on a series of patients who had experienced convulsive seizures in 
infancy as a result of ingesting a vitamin-Be-deficient diet. The period of follow-up ranged from 
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five months to two years. At the present time, none of the patients show any evidence of mental 
or physical retardation. All of them show apparently normal progress in the development of their 
electroencephalographic patterns, 

One case was of particular interest in that the patient experienced a prolonged episode of 
status epilepticus with dramatic improvement following the intramuscular injection of 100 mg. of 
pyridoxine. This patient was maintained on a diet known to be low in vitamin Bs for a period 
of 84 days. During this entire time, the infant demonstrated none of the clinical signs of the 
syndrome of hyperirritability and seizures that had been so evident prior to injection. This 
response was in contrast to readily reversible improvement noted when small amounts of Be 
were given by simple formula change to a routine evaporated milk feeding. 

A survey was made of the vitamin B, content of milks and milk substitutes most widely used 
in infant feeding. This revealed a range of from 500 to 100 ¥ per liter for indiluted preparations. 
Dilution of those preparations, basically low in vitamin Bs, may well produce the syndrome 
previously described as well as perhaps contributing to subclinical phenomena in the development 
of the nervous system in infancy. Although no persisting neurological abnormality has been 
demonstrated to date, it would seem wise to establish some minimum requirement for the 
vitamin-Be-content of commercial preparations of milk substitutes and supplemental vitamins. 


Enzyme Therapy of Tuberculous Meningitis in Children. Dr. Dwarn N. WALCHER, 
Indianapolis. 


Two agents, streptokinase-streptodornase or modified trypsin, have been used in an effort 
to influence favorably the outcome of children with tuberculous meningitis by altering the 
fibrinous exudate about the brain. Streptokinase-streptodornase has been supplied by the Lederle 
Laboratories Division, American Cyanamid Company. Ten thousand units of streptokinase have 
been uniformly given. The amount of streptodornase has fluctuated. A hypochlorite-treated 
trypsin, not commercially available, has been given in 1-mg. amounts. This trypsin had first 
been used in approximately 100 dogs which had been subjected to hemisection of the cord by a 
local investigator in his studies of paraplegia. The result in the dogs, both clinically and micro- 
scopically, have been sufficiently encouraging to lead to the use of the trypsin in humans. All 
enzyme instillations have been in the lumbar area. 

This series of 43 proved cases of tuberculous meningitis is divided into two groups; 23 
received some type of enzyme therapy; 20 were controls. Streptomycin therapy has consisted 
of daily intramuscular injections, the mean dosage being 71 mg. per kilogram of body weight. 
No intrathecal streptomycin was given. Adjunct therapy has consisted of thiazolsulfone, 
(Promizole), later, paraaminosalicylic acid (PAS), and, since September, 1952, all patients have 
received isoniazid. 

Fifty-two per cent of the patients receiving enzyme therapy have died. Sixty-five per cent 
who received no enzyme therapy have died. 

In the laboratory, spinal fluid cell counts, sugars, proteins, cultures, streptomycin levels, 
antistreptokinase titers, trypsin inhibitor levels, and plasminogen levels have been obtained. 
Plasminogen levels were also obtained on patients with nontuberculous C. N.S. disease. The 
mean level on the tuberculous meningitis group fell between the level of the purulent meningitis 
group and the encephalitic group. Homologous serum was added to the intrathecal streptokinase- 
streptodornase to increase the plasminogen and possibly enhance the action of the streptokinase- 
streptodornase. We were discouraged with the results obtained and were able to reverse a 
progressively deteriorating process with the use of the modified trypsin. We do not plan to 
continue the use of streptokinase-streptodornase. We do plan to enlarge the trypsin series. 


A Preliminary Report on the Psychophysiologic Aspects of Cardiorespiratory Func- 
tion in Patients with Respiratory Paralysis. Dr. Dane G. Prucu, Dr. BENJAMIN 
Ferris (by invitation), and Dr. StaNLey Catu (by invitation), Boston. 

A group of 15 patients with respiratory paralysis due to anterior poliomyelitis have been 
studied, by both psychiatric and physiologic methods, with regard to possible interrelationships 
between emotional state and the efficiency of the respiratory apparatus. The interrelationships 
found can be grouped into two categories, related to voluntary and involuntary disturbances of 
respiratory function. 
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Voluntary disturbances, in patients temporarily without respiratory aid, appear to result from 
deep breathing or breath-holding, arising from specific fears of a conscious nature related to the 
disease and its meaning to the patient. 

Involuntary disturbances in respiratory function include those arising from chronic hyper- 
ventilation, resulting from apprehension and producing lowered COs levels. Mild hypoxia, as a 
result of underventilation in persons who push their unassisted breathing time to fatigue points, 
can bring about delirious disturbances in awareness and behavior, associated with electro- 
encephalographic change and responding to measures reducing hypoxia. Other demonstrable 
interrelationships of involuntary nature include (1) changes in bronchiolar caliber, occurring 
during certain periods of emotional conflict in persons with previous asthmatic response; (2) 
variations in amount of mucus secreted in the bronchial tree, related to periods of depression; 
(3) alterations in the coordinative efficiency of accessory muscles of respiration, produced by 
muscular tension arising from apprehension or emotional conflict and resulting in changes in 
Oz consumption leading to respiratory embarrassment; (4) changes in circulation, manifested 
by episodes of hypertension associated with emotionally traumatic periods, minor electro- 
cardiographic changes, and visible alterations in cutaneous blood flow, such as irregular flushing, 
pallor, and cyanosis. Charts are employed to depict these and other psychophysiologic phenomena. 

There appears to be an overly sensitive participation of the damaged cardiorespiratory system 
in these patients in response to emotional tension, with variations related to the previous 
personality structure of the patient and other variables. Techniques of ward management designed 
to minimize apprehension and to prepare patients for weaning from respiratory aid seem effective 
in preventing dependence upon the respirator, as well as “relapses” necessitating return to such 
aid. 


Coagulation Studies and Their Relation to the Bleeding Diathesis as Found in Acute 
Leukemia of Childhood. Dr. Wittiam S. Downey Jr. (by invitation), Boston. 


Ninety-nine sets of determinations were performed on 47 patients who were thrombocytopenic 
during the course of acute leukemia of childhood. Each set of determinations was then correlated 
with the presence or absence of bleeding. Several patients had determinations done both at times 
when they were bleeding and at times when they were not bleeding. Each set of determinations 
consisted of platelet count, one-stage and two-stage prothrombin determination, Ac-globulin, and 
prothrombin consumption, as determined by both the one-stage and the two-stage methods. 


No correlation was found between bleeding and either the prothrombin or the Ac-globulin 
levels. However, there was a correlation between bleeding and marked platelet deficiency when 
associated with an equally marked deficiency in prothrombin consumption. There was no such 
correlation when the marked platelet deficiency existed with only a moderate deficiency in 
prothrombin consumption. Likewise, there was no such correlation when marked deficiency in 
prothrombin consumption existed with only a moderate deficiency in platelets. 


The significance of these findings and their clinical applications will be discussed. 


The Serum Mucoprotein in Rheumatic Fever. Dr. Epwarp G. Bauer (by invitation) and 
Dr. Joun A. ANDERSON, San Francisco. 


A study has been made of the serum mucoprotein in rheumatic fever. The mucoprotein 
content of the serum has been determined by the method of Winzler in 135 patients in a rheumatic 
convalescent unit. Single observations of the serum mucoprotein are of no value in the differential 
diagnosis of rheumatic fever because of the nonspecificity of an elevated serum mucoprotein. 
However, serial observations of the serum mucoprotein are of value in following the course 
of rheumatic activity. Sufficient data for statistical analysis were obtained in 52 patients with 
active rheumatic fever. The average monthly decrease in the serum mucoprotein during the first 
three months was 28.73 + 7.72 mg. per 100 cc., while the average decrease during the subsequent 
nine months was 7.93 + 2.47 mg. per 100 cc. 
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Congenital Pulmonic Stenosis with Intact Ventricular Septum. Dr. ALExANpeER S. 
Napas, Dr. Benjamin K. SILVERMAN (by invitation), Dr. Martin H. WitTENBERG (by 
invitation), and Dr. WaLter T. GoopaLe (by invitation), Boston. 


Pulmonic stenosis with intact ventricular septum has been recognized in recent years as one 
of the most common congenital cardiac malformations. An effective surgical procedure, pul- 
monary valvulotomy, has been developed by Brock for the relief of the obstruction. 

The purpose of the present report is to describe the clinical and physiological features of the 
disease as observed in a large group of patients, to outline a plan for management, and to report 
some postoperative studies, 

Forty-six patients, ranging in age from 314g to 21 years, are presented. The diagnosis was 
proved by cardiac catheterization in 41 instances and by angiocardiography in 2. The remaining 
three patients were studied at autopsy. 

The symptomatology of these patients consisted mainly of lini: exertional dyspnea, and 
cyanosis. All patients had a characteristic systolic mumur frequently accompanied by a thrill 
and a diminished pulmonic closure. Right ventricular hypertrophy was demonstrated in the vast 
majority of the electrocardiograms. The radiological picture was characterized by right ven- 
tricular enlargement, prominent pulmonary arterial segment, and diminished pulmonary vascu- 
lature. 

The physiological data are analysed in respect to pressure gradients through the stenotic valve, 
valve size, and arterial oxygen saturation. A mean pulmonary arterial pressure of 10 to 30 mm. 
Hg was maintained in all instances, irrespective of the degree of stenosis. The size of the orifice 
was reflected in the height of the right ventricular systolic pressure. 

Correlating the above data, criteria for clinical classification and surgical intervention are 
established. Postoperative results, including cardiac catheterization, are reported in a small 
number of patients. 


Limitations of Oxidative Metabolism in the Newborn. Dr. Rutn T. Gross (by invita- 
tion), San Francisco. 


The energy released in the metabolism of glucose is derived primarily from the oxidative 
phase, the Krebs’ cycle. It has been assumed, however, that in early postnatal life there is a 
period of transition during which the reliance on oxidative mechanisms is not complete. In this 
study, the technique of arterial and venous sampling of both glucose and citric acid, a component 
of the Krebs’ cycle, has been utilized to make dynamic observations of the ability of the newborn 
infant to metabolize carbohydrate at an oxidative level. 

Observations have been made on 26 infants and children ranging in age from the day of birth 
through 3% years. 

The magnitude of the A-V differences of glucose was increased by feeding and decreased by 
fasting. 

In infants beyond the first week of life, the A-V differences of citric acid showed the following 
patterns: 

1. The venous level of citric acid exceeded the arterial level in the fasting state. 

2. The arterial level of citric acid exceeded the venous level in the postprandial state. 

3. The phenomenon of increased venous over arterial citric acid could be promptly reversed 
by the administration of glucose. 

This piling up of citric acid in the venous blood may be a sensitive indication of imperfect 
functioning of the Krebs’ cycle in the absence of readily available glucose. 

In infants less than one week of age, there were the following findings : 

1. There was no correlation between the occurrence of an increased venous over arterial 
citric acid and the length of fasting. 

2. This phenomenon occurred in several instances, even in the postprandial state. 

These findings are suggestive of an instability of the oxidative mechanisms in early postnatal 
life. 

The validity of this type of assessment of carbohydrate metabolism has been further tested in 
children with certain carbohydrate disorders. 

1. In two children with diabetes, the administration of dextrose failed to reverse the fasting 
phenomenon, i. ¢., there was a persistently increased venous over arterial citric acid. 
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2. In one of the diabetic children, an infant 9 days old, the administration of dextrose with 
insulin and of fructose produced normal dextrose tolerance curves but failed to reverse the piling 
up of citric acid in the venous blood. ; 

3. In one child with galactosemia, the administration of both dextrose and galactose failed to 
alter the increased venous over arterial citric acid. 

These findings strengthen the concept that the changes in the A-V difference of citric acid may 
be related to the oxidative phase of glucose metabolism. 

Studies are in progress to determine the A-V differences of glucose and citric acid in newborn 
infants subjected to high and low concentrations of oxygen. These data will be presented. 

The speculations which have arisen from these investigations suggest that the newborn infant 
may be in a period of transition in which oxidative metabolism has not become stabilized. 


Observations Concerning Laboratory and Chemotherapeutic Aspects of Coccidioido- 
mycosis in Children. Dr. James L. DENNIS (by invitation), Galveston, Texas. 


Although many agents have the ability to inhibit the growth of Coccidioides immitis in the 
saprophytic culture phase, the search for an effective therapy continues. In this study ethyl 
vanillate (ethyl-4-hydroxy-3-methoxy-benzoate) inhibited the saprophytic growth on Sabouraud’s 
media in concentrations of 400 7 per cubic centimeter, paraaminobenzoic acid was effective in 
concentrations as low as 1,200 y per cubic centimeter, and Thiocymetin (Dd-Threo-2-dichchloro- 
acetamido-1-[4-methylsulfonyl phenyl]-1, 3-propanediol) displayed no inhibition at any concen- 
tration. The value of living tissue culture for growing parasitic spherules was demonstrated but 
was limited because of some mycelial formation. Clinical investigations were made on four 
children with disseminated coccidioidomycosis, 

Case 1.—A 5-year-old Negro boy had granulomas on the left wrist and knee overlying bone 
lesions. Spherules in biopsy material, positive coccidioidin skin test, and complement fixing 
(C. F.) antibody titer of 1:56 established the diagnosis. Ethyl vanillate, 1 gm. per kilogram 
of body weight per day, was given for eight weeks with prompt healing of skin lesions and slow 
healing of bones. There has been no clinical relapse in a two-and-one-half-year period. The 
C. F. antibody titer dropped to 1: 4. 

Case 2—A 2-year-old Negro boy had multiple skull defects with overlying granulomas. 
Biopsy, culture, and serologic tests indicated disseminated coccidioidomycosis. Ethyl vanillate 
was poorly tolerated and discontinued after four weeks. Significant was a temporary decline 
of the C. F. antibody titer and evidence of healing bone lesions. Later, progression of the disease 
was noted, and the C. F. titer reached a level of 1: 256. Paraaminobenzoic acid is now being 
given. 

Case 3.—A 15-year-old Negro girl had chronic osteomyelitis of the femur. Results of skin 
test, culture, and serologic tests confirmed the diagnosis. She was given Thiocymetin, 40 mg. 
per kilogram per day, for one month, with prompt clinical response persisting now for two 
months. 

Cast 4.—An 8-year-old white girl presented a mediastinal tumor which was inoperable. 
Biopsy diagnosis was mesendothelioma, yet two years later she was remarkably well. In the 
reevaluation, coccidioidal infection was indicated by a ++-++ skin test with confirming serology. 
These findings are those of a subsiding coccidioidal granuloma. Need for caution in evaluating 
drugs in this condition is emphasized. 


Alterations of Mitochondria Induced by Cortisone: Isolation of Nucleic Acid-Free 
Enzymatically Active Mitochondria. Dr. Cuartes U. Lowe, Buffalo, and Dr. ALBERT 
L. LEHNINGER (by invitation), Baltimore. 


Conventional concepts of the composition of intracellular particulates indicate that mito- 
chondrial structure normally is associated with 20% of the hepatic parenchymal ribonucleic acid 
(RNA). Furthermore, mitochondria are known to be the locus of action of the exceedingly 
complex respiratory enzyme systems, including the Krebs tricarboxylic acid cycle (oxidation of 
succinate, etc.) and those energy-yielding systems involved in oxidative phosphorylation. It has 
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been generally assumed that the presence of RNA is requisite for normal activity of these 
enzymes and even postulated that RNA is an integral and necessary part of the succinoxidase 
system. 

We have been able, by differential centrifugation, to isolate from the livers of cortisone-treated 
rats mitochondria which are distinctly different from those obtained from normal rats. Mito- 
chondria, isolated under the above conditions, are free of associated RNA. Yet, in spite of the 
fact that these mitochondria are free of RNA, they are able, in a Warburg manometer, to carry 
out the oxidation of succinate and to competently perform oxidative phosphorylation. In livers 
from cortisone-treated rats, an alteration is also evident in mitochondrial number and physical 
characteristics as demonstrated by microscopic and histochemical examination as well as by 
centrifugal sedimentation. From the results of these experiments, interesting speculations are 
possible regarding the mechanism of the known inhibition by cortisone of hepatic synthesis. 
These speculations as well as other interpretations of the data will be discussed. 


A Method for Study of Ventilation in Small Infants. Dr. James Drorsaucu (by invita- 
tion), Rochester, N. Y. 


Several different studies have been made of the minute volume and tidal volume of premature 
and full-term infants. The methods have been accurate. However, they are limited in their 
usefulness, because the measuring instrument must be attached to the baby. Therefore, we have 
attempted to develop a method for measuring tidal and minute volumes which could be used 
while the infant was allowed to remain unrestrained in a closed chamber similar to an incubator. 

If an animal is placed in a closed chamber there will be a pressure change inside the chamber 
associated with warming and wetting of each inspired tidal volume and cooling and drying of 
each expired tidal volume. The pressure change is proportional to the volume of air inspired and 
expired by the animal. Therefore, by making a record of pressure changes over a known time 
interval, the tidal and minute volume may be calculated. 

Measurements of tidal and minute volumes using experimental animals have shown the method 
to be sufficiently accurate to warrant application to infants. Results of these studies will be 
presented, together with preliminary observations on human infants. Ventilation of premature 
and full-term infants is being studied at the present time. 


The Anemia of Childhood Lead Poisoning. Dr. Eucene Kaptan, New Orleans. 


A hematologic study of seven children with acute lead poisoning has delineated the diagnostic 
characteristics of the anemia of lead poisoning and has indicated the nature of the injurious action 
of lead on the human erythrocyte. Primarily, lead affects the marrow erythroid precursors by 
interfering with the synthesis of heme. The resultant mature erythrocytes are hypochromic and 
microcytic despite the presence of adequate transport iron in the serum and visible cytoplasmic 
iron in the marrow normoblasts. Secondarily, lead affects mature erythrocytes, shortening their 
survival, as shown by measurements of the life span of transfused red blood cells. 

This dual action of lead results in a mild anemia of characteristic pattern. The distinctive 
features of the anemia of lead poisoning in childhood consist of moderate reduction in hemoglobin 
concentration, moderate hypochromasia and microcytosis, normal levels of serum iron and iron- 
binding protein, marked erythroid hyperplasia of the bone marrow with prominent cytoplasmic 
stippling, and iron granules in the late normoblasts. Despite a superficial resemblance to nutri- 
tional iron-deficiency anemia these features readily differentiate the two conditions. Of greater 
interest is the remarkable similarity to many hematologic features of thalassemia, a congenital 
disturbance in hemoglobin synthesis. 


Adrenal Function in Rheumatic Fever Patients: The Consistent Occurrence of Rela- 
tive Adrenal Insufficiency. Dr. Vincent C. Kettey, Dr. Rosert S, Ety, Dr. ALAN 
K. Done (by invitation), and Dr. Lorin E. AINGER (by invitation), Salt Lake City. 


Evidence will be presented indicating that circulating concentrations of 17-hydroxycorti- 
costeroids, the predominant hormones produced by the adrenal cortex, are abnormal in rheumatic 
fever patients. The Table shows that the concentrations of these steroids observed in patients 
with various phases of rheumatic fever are related to duration of illness. 
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During the first week of rheumatic activity (“early acute” R. F.) the 17-hydroxycorticosteroids 
are significantly elevated as compared with normal controls. During the second week (“transi- 
tional phase”) the steroid values are extremely variable, whereas after two weeks of rheumatic 
activity, these values are unifermly low. Likewise, in patients with inactive rheumatic fever and 
with chorea these values are uniformly low. 

On the other hand, circulating concentrations of endogenous corticotropin (ACTH) are 
normal in the early acute phase but elevated in patients with well-established rheumatic fever, 
inactive rheumatic fever, and chorea. In these patients, the equilibrium state of low 17-hydroxy- 
corticosteroid and high corticotropin concentration is interpreted as indicating adrenal cortical 
insufficiency. That this adrenal insufficiency is relative rather than absolute is indicated by the 
adequate steroid response of these patients to sufficient corticotropin stimulation. In response 
to an intramuscular dose of 25 I. U. of corticotropin, rheumatic patients exhibited a mean plasma 
steroid increase of 26 y per 100 cc., as compared with a mean increase of 17.8 y per 100 cc. in 
normal children. That these patients can respond likewise to sufficient endogenous corticotropin 
stimulation will be illustrated by case examples of elevations of steroid levels in response to stress. 

The implications of these findings with regard to possible hereditary factors in rheumatic 
fever susceptibility and indications for hormone therapy of rheumatic fever will be discussed. 


Circulating Concentrations of 17-Hydroxycorticosteroids in Patients with Various 
Phases of Rheumatic Fever 


Group Mean 8. E. M. 
Controls + 1.29 0 — 28.7 
“Early acute” R. F + 1.49 14.1 — 35.2 < 001 
“Transitional phase” R. F y + 2.01 0 — 30.2 > 0.5 
“Well-established active’ R. F i + 0.93 0— 161 < 0.01 
Inactive R. F b + 0.61 0— 19.8 < 0.01 
+ 0.86 0—12.8 < 0.01 


The Metabolic Influence of Changes in the Ratio of Fat to Carbohydrate in Infant 
Nutrition. Dr. JonatHan T. Lanman, Dr. Epwarp L. Pratt, Dr. Patricia M. Norton 
(by invitation), Dr. SoLxepAD Mora tes (by invitation), Dr. Setma E. SNyDERMAN, and 
Dr. L. EMmetr Hott Jr., New York. 


Infants will thrive on diets which vary widely in their proportions of calorigenic foodstuffs. 
Nevertheless, there are indications that the metabolic changes resulting from such dietary shifts 
may alter the composition of the body and may influence in some measure its response to physio- 
logical and pathological stresses. The question is raised by the recent tendency to abandon 
carbohydrate supplementation in infant feeding, the merits of which are judged by superficial 
clinical impressions. It seemed to us desirable to obtain more exact information on the effect of 
dietary shifts by means of balance studies and to evaluate separately the three important changes 
in the proportions of foodstuffs brought about by eliminating supplementary carbohydrate, 
namely, (1) a reduction of protein intake, (2) a reduction of mitieral intake, and (3) the substitu- 
tion of fat for carbohydrate. The present study was undertaken to investigate this last variable, 
balance studies being carried out on infants in whom carbohydrate and fat were varied in iso- 
caloric proportions. 

It was found, as has been reported in the literature, that the isocaloric substitution of carbo- 
hydrate for fat results in a temporary spurt in weight, lasting three or four days, after which 
the previous slope is resumed. The restoration of fat causes the reverse change—a temporary 
arrest or loss of weight with resumption of the previous slope in the course of three or four 
days. Balance studies of sodium, chlorine, potassium, and nitrogen and measurement of body 
water indicated that the intracellular compartment participated in the weight gain on the high 
carbohydrate feedings. Free amino acid excretion was not proportionate to total nitrogen excre- 
tion; its proportion rose during carbohydrate feeding when total nitrogen excretion fell, and 
vice versa. 
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The possibility that these metabolic shifts were reiated to adrenocortical function was also 
investigated. In general it was found that the excretion of corticoids in the urine was lower on 
the high-carbohydrate than on the high-fat diet. This is of inte,est in connection with the observa- 
tion of Panos in rats that fat-free diet leads to adrenal atrophy. 

Body water determination with antipyrine was associated with a sharply increased potassium 
excretion and a rise in urinary formaldehydogenic corticoids, suggesting that the procedure itself 
influenced metabolism more than the dietary changes. 

The implications of these findings will be discussed. 


Rate of Growth and General Progress of Children with Congenital Adrenal Hyper- 
plasia During Prolonged Cortisone Therapy. Dr. Enna H. Soper and Dr. VirGInia 
M. Essecsorn (by invitation), Cincinnati. 


The influence of orally administered cortisone acetate and related compounds on four children 
with congenital adrenal hyperplasia and electrolyte imbalance was studied over a period of two 
and one-half to three years. Dosage requirements were highly individual. Adequacy of therapy 
was judged by 17-ketosteroid excretion, physical evidence of virilism, and by rates of weight gain, 
growth, and skeletal maturation. The most sensitive index of correct dosage proved to be the 
presence or absence of comedones and acne. 17-Ketosteroid excretion was not reduced to normal 
levels by doses of cortisone which were adequate by other criteria. 

Before cortisone administration, these patients exhibited growth rates that were below par 
in early infancy, apparently reflecting imperfect control of the electrolyte disturbance, followed 
by undue acceleration of linear growth which became evident by 6 to 21 months of age. Adminis- 
tration of cortisone (25 to 75 mg. per day) to a 4-year-old boy rapidly depressed growth rate to 
normal and halted further advance in skeletal maturation, but true sex precocity developed when 
he was 5 years old. In two children who have received cortisone therapy from one year of age, 
growth rates were restored to normal, and masculinization has been satisfactorily controlled to 
date. The amounts of corticosteroid required were 12 to 37.5 and 15 to 67.5 mg. per day. 
During the past 12 monts, the growth rate of one of these children has decreased to well below 
the mean for her age, although she is still within normal limits in stature. A fourth child has 
received cortisone (6 to 12 mg. per day) from one month of age. Skeletal maturation has been 
entirely normal, virilism has been controlled, but the growth rate has been almost consistently 
at least two standard deviations below the mean. All the infants required desoxycorticosterone in 
addition to a high sodium intake for the first 12 to 18 months, even when cortisone was given. 
The patients have been in excellent health and have not been troubled by the frequent episodes 
of dehydration with infections which were so common before cortisone treatment was instituted. 


Hyperbilirubinemia in the Newborn Premature Infant. Dr. Mark S. Dive (by invitation), 
Cincinnati. 


Hyperbilirubinemia and jaundice in the newborn premature infant has long been described 
as more frequent, more severe, and more prolonged than in the full-term infant. The present study 
attempts to define the range of serum bilirubin values for a representative sample of premature 
infants. 

The 100 infants included in the study were selected in order of birth, regardless of the 
presence of jaundice. Only infants who died of sepsis or who had erythroblastosis were excluded. 
Birth weights ranged from 950 to 2,490 gm. Total serum bilirubin was determined by a modifica- 
tion of the micromethod of Hsia, Hsia, and Gellis. 

The range of cord serum bilirubin values was identical to that reported for full-term infants. 
The median was 1.7; the first quartile, 1.2; the third quartile, 2.2; average, 1.8 mg. per 100 cc. 
The values could not be correlated with birth weight, gestational age, or with the bilirubin levels 
subsequently attained. 

The median bilirubin level on the first day of life was 7.0 (first quartile, 5.2; third quartile, 
9.3; average, 7.5); on the second day, 11.0 (first quartile, 7.7; third quartile, 14.1; average, 11.7), 
and on the third day, 14.4 mg. per 100 cc. (first quartile, 9.5; third quartile, 17.9; average, 14.2). 
Maximum values were usually observed on the fourth and fifth days and had a median of 17.3 
mg. per 100 cc. (first quartile, 12.0; third quartile, 22.4; average, 17.8). The maximum values 
could be significantly correlated with the levels on the second and third days. In general, infants 
with marked bilirubinemia reached their maximum values later than those with moderate levels. 


$10 


J 
2 


SOCIETY TRANSACTIONS 


The absence of a correlation between cord values and the level subsequently attained may 
reflect errors in cord blood determination resulting from hemolysis. Excluding errors, absence 
of correlation would suggest that either the placenta of the premature is more active than that of 
the full-term fetus in clearing the serum bilirubin, or that postnatal hemolysis and liver 
immaturity, not correlated with prenatal factors, play a large role in determining the level of 
bilirubinemia of the premature. 

It is noteworthy that 50% of the group had bilirubin levels which in erythroblastotic infants 
would have resulted in a 24.2% incidence of kernicterus, and 10% were in a range corresponding 
to a 50% incidence of kernicterus. Thus kernicterus would have been expected in 12 of the pre- 
matures (levels over 16 mg. per 100 cc.), but only 2 developed it. It would appear that pre- 
matures are less apt to develop kernicterus than are erythroblastotic infants. 


Homeostasis During Exchange Transfusion in the Newborn Infant. Dr. Bruce D. 
GrauHaM and Dr, Rutu M. Heyn (by invitation), Ann Arbor, Mich. 


Preserved donor blood is usually unphysiologic and untenable with life if it were to represent 
the total state of chemical equilibrium of the body. 

The study involved indicates the rapid metabolic adjustment the newborn infant makes who is 
receiving an exchange transfusion. 

Data obtained on 19 donor “bloods” indicated donor blood to have nearly always a blood pH 
below 7.00, extremely low plasma CO, content and plasma chloride levels, and high plasma total 
base and “R” fraction. 

Data obtained on four infants before and after exchange transfusion reveal that these infants 
compensate as readily as does the normal newborn infant and at completion of the transfusion 
have a normal blood “acid-base balance” picture. 

Mechanisms by which this may be accomplished through metabolism of sodium citrate, citric 
acid, and lactic acid are discussed. : 


Twenty-Two Cases of Nonhemolytic Neonatal Anemia. Dr. BerNnarp Laskr (by invita- 
tion) and Dr. WiLL1AM H. JouNston (by invitation), Toronto, Canada. 


Approximately 600 cases of erythroblastosis fetalis have been observed during the past seven 
years at the Hospital for Sick Children, in Toronto. While investigating these and other 
emergency cases of anemia of the newborn, it has become obvious that there are some cases of 
anemia which do not fit into the category of a hemolytic anemia based on incompatibility of 
infant’s and mother’s blood. In addition, some cases of anemia which would have gone unnoticed 
have been discovered during routine newborn blood examinations. 

Wiener, in 1948, described two severe cases of nonhemolytic anemia of the newborn, and 
Wickster, in 1952, described five similar cases, all of which died. It was postulated that these were 
due to hemorrhage from the fetal side of the placenta due to placenta previa, abruption of placenta, 
vasa previa or, finally, inapparent hemorrhage from the fetal side of the placenta. Smith, in 1953, 
presented four examples of a milder form of neonatal nonhemolytic anemia, and he postulated 
that the anemia was due to an aggravation of the aregenerative phase of the bone marrow which 
usually appears after birth, resulting in the normal fall of hemoglobin before the infant was born. 

We have observed 22 cases. Five of these have been severe enough to cause death, with the 
deaths all occurring in the first 20 hours after admission. The initial hemoglobin on these patients 
ranged between 5.3 and 7.3 gm. per 100 cc. In three, there had been evidence of some vaginal 
bleeding before delivery. The bone marrows at postmortem examination were all normal, and 
peripheral smears during life revealed marked erythroid activity. 

There were 17 nonfatal cases. These were admitted because of anemia which had been dis- 
covered accidentally, because of paleness or because Rh incompatibility was being investigated. 
These infants all showed normal newborn smears, that is, with evidence of hyperplastic erythroid 
formation. Most of the patients received only one transfusion, and three received none. All 
ended up with hemoglobins higher than or equal to those on admission, and one who received 
no treatment had a hemoglobin 3.5 gm. per 100 cc. higher at 2 weeks of age than at birth. 
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This suggests that whatever the process responsible, it has already completed its effect by 
the time the child is born. It also suggests that the hematopoietic system is not in an aregenerative 
phase, but rether that it exhibits the normal hyperplasia usually seen at birth. It is felt that the 
basic cause in all cases is bleeding from the fetal side of the placenta. 

Suggestions regarding the treatment of both mild and severe cases and possible methods 
of investigating the actual etiology of the condition are discussed. The importance of differentiat- 
ing the condition from erythroblastosis fetalis is also mentioned. 


Colorimetric Fractionation of Neutral Ketosteroids Excreted in Congenital Adrenal 
Hyperplasia During Treatment with Cortisone Acetate and Corticosterone. Dr. 
Epna H. Soper and Dr. Levanp C. Jr. (by invitation), Cincinnati. 


Urine collected from a 3-month-old girl with congenital adrenal hyperplasia and electrolyte 
imbalance was prepared by simultaneous extraction and acid hydrolysis. 17-Ketosteroids were 
determined by the Zimmerman reaction. A method developed in this laboratory (Clark and co- 
workers, unpublished data) permitted differentiation of 3- and 20-ketosteroids from total ketonic 
steroids. Steroid excretion was determined during oral administration of cortisone acetate or 
corticosterone. Analysis of variance of the results indicates that (1) 17-ketosteroid excretion 
(1.9 to 5.3 mg. per day) was an insensitive index of steroid therapy, because it was not signifi- 
cantly altered by any of the regimens used, (p = > 0.05), whereas (2) total ketonic steroids 
(11.0 to 26.6 mg. per day) and 3- and 20-ketosteroids (3.6 to 9.6 mg. per day) did reflect 
changes in steroid therapy. Their excretion was diminished by the administration of 12 mg. or 
more of cortisone acetate daily. Corticosterone was less effective than cortisone acetate 
(p = <0.01); 24 mg. of corticosterone was equivalent to 18 mg. of cortisone acetate. (3) The 
excretion of an unidentified group of ketonic steroids, “X,” (2.0 to 112.0 mg. per day) was not 
as easily suppressed as that of 3- and 20-ketosteroids. (4) The fraction of total steroid excretion 
contributed by each of the components measured was influenced by the compound used. During 
administration of corticosterone, 3- and 20-ketosteroids comprised 55% of the total, as compared 
with 47% during treatment with cortisone acetate. Simultaneously, the relative amount of “X” 
was reduced to 22%, as compared with 30 to 35% on cortisone acetate. The proportion of 17- 
ketosteroid remained fairly constant. 


The Lethal Effect of Gram-Negative Endotoxins in Chick Embryos: Protection by 
Cortisone. Dr. Ricnarp T. SmitH (by invitation) and Dr. Lewis Tuomas, Minneapolis. 


The inoculation of chick embryos with small quantities of endotoxin from Gram-negative 
bacteria caused diffuse hemorrhages and death of the embryo within 12 hours. The toxins 
employed were meningococcal culture filtrates, Bovine extracts of Escherichia coli, and a purified 
Shigella dysenteriae endotoxin (Goebel). With the meningococcal filtrates, the average L. D.so 
was 0.05 ml. « 10-2:8, 

The age of the embryo and the route of inoculation were of importance in determining the 
lethal effect. Susceptibility was maximal in 10-day eggs and was greatly diminished at 14 days 
or older. Inoculation on the surface of the chorioallantoic membrane, or injection intravenously, 
caused death consistently. In contrast, no deaths occurred when endotoxin was injected into the 
yolk sac or allantoic sac. 

The intravenous injection of endotoxin in adult rabbits is frequently followed by prostration, 
a state resembling shock, and death within a few hours. It has been found that this reaction can 
be completely prevented by pretreatment with cortisone. In view of this observation, the effect 
of cortisone on the response in chick embryo was investigated. 

Cortisone was inoculated on the chorioallantoic membrane or injected into the yolk sac in 
doses of 1 to 20 y. Various amounts of endotoxin were then inoculated on the chorioallantoic 
membrane, A high degree of protection against the lethal effect was consistently demonstrated 
with all endotoxins tested. Embryos receiving 10 7 of cortisone survived after inoculation of 
toxin in doses 500 times greater than the L. Deo. Lesser degrees of protection were afforded by 
1 ¥ of cortisone. 

Studies of the histopathology of the reaction to endotoxin, with and without cortisone, are 
now in progress. 
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Cerebral Blood Flow and Metabolism in Normal Children. Dr. CHartes KENNEDY 
(by invitation), Dr. Lours Soxo.Lorr (by invitation), and Dr. WiLt1am ANDERSON 
(by invitation), Philadelphia. 


The nitrous oxide method for measuring cerebral circulation has been modified so as to be 
suitable to the study of children. This has involved several changes from the technique as 
originally described, by Kety and Schmidt, in order that the procedure be safe for use in 
normal children without provoking either pain or anxiety in the establishment and maintenance of 
the arterial and jugular venous blood sampling systems. Previous reports of studies in children, 
by Baird and Garfunkel, involved the use of sedation or thiopental (Pentothal) anesthesia, which 
is known to have a depressant action on cerebral metabolism. 


In our studies, no sedation or other medication was used, except for a small amount of pro- 
caine for local anesthesia. The mask used for the administration of the NO in the original method 
was replaced by a large plastic hemisphere, and, during the test period, motion pictures were 
projected upon the ceiling to reduce anxiety to a minimum. Restraints were used only on the legs, 
which were held firmly on a board covered with foam rubber with elastic bandages. This 
prevented dislodging the femoral artery sampling system. The needles used were internally 
polished, No. 23 gauge with the bore coated with a silicone preparation to prevent clotting. To 
guarantee quick and virtually painless establishment of the sampling systems, the needles were 
kept meticulously sharp. Plastic tubing of fine bore (0.020 in., internal diameter) was attached 
directly to the needles, the usual connectors being eliminated. Rather than using a manifold, 
syringes with special tips were fitted directly to the tubing and could be exchanged quickly in 
order to permit multiple sampling, thereby eliminating a large dead space capable of causing 
considerable error in the 1.0 ml. samples of blood drawn. In order to reduce the volume of blood 
required for a single study, a semimicro chamber was designed for the Van Slyke manometric 
apparatus which permitted nitrous oxide analysis to be done on 0.2 ml. samples of blood. The 
carbon dioxide and oxygen contents of blood were determined by the usual method of Van Slyke 
and Neill. Blood pH was measured in a Cambridge pH meter fitted with a micro glass electrode. 
Hemoglobin concentration was determined photometrically, and carbon dioxide tension was com- 
puted by means of the nomograms of Peters and Van Slyke. Calculations of cerebral oxygen 


consumption, cerebral vascular resistance, and cerebral respiratory quotient were made as 
described in the original report of Kety and Schmidt. 

Out of a group of 35 normal children, it was possible to complete only 7 studies. Protest 
above more than momentary expression of discomfort at the time of the needle punctures or the 
slightest difficulty in establishing the sampling systems were considered indications not to pursue 
the study ; hence the small number of successes. 


Changes in Electrolyte Metabolism Resulting from the Forced Ingestion of Water 
and the Administration of Vasopressin Injection (Pitressin). Dr. Donatp B. 
CHEEK (by invitation) and Dr. CLrark D. West, Cincinnati. 


The recent work of Leaf and Weston and their associates has demonstrated in human sub- 
jects a marked naturesis and chloruresis following excessive water ingestion and the adminis- 
tration of vasopressin injection (Pitressin). The electrolyte loss is preceded by an increase in 
weight and a significant fall in the serum concentrations of sodium and chloride. This apparently 
anomalous excretion of electrolyte has been ascribed to the stimulation of a mechanism which is 
receptive to changes in the volume of body fluid. 

This phenomenon has been investigated further in dogs, using inulin, bromide, and antipyrine 
to determine changes in the fluid compartments. Three consecutive water loads, amounting to 
5% of the body weight at 12-hour intervals, together with 5 units of vasopressin injection in oil, 
result in hypotonic expansion of extracellular fluid, together with some increase in cell water. 
At the time of the third water load, a marked chloruresis and naturesis occurs, together, with 
a slight rise in urine flow. Potassium excretion does not change appreciably, nor is filtration rate 
altered. The chloruresis significantly reduces total body chloride, and in the recovery phase the 
animals may manifest symptoms of salt depletion. The administration of 10% NaCl at the height 
of the chloruresis served only to increase the rate of salt excretion. Desoxycorticosterone acetate 
(DOCA), given with vasopressin injection and water, did not prevent the naturesis. Substitution 
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of an isotonic electrolyte solution for water, together with desoxycorticosterone acetate and 
vasopresin injection, resulted in an early naturesis and chloruresis which only accounted for the 
electrolyte administered, so that totzl body chloride was not appreciably reduced. 


It is felt that this phenomenon is related to the hypotonic exparsion of extracellular volume. 
The nature of the stimulus causing the kidney to release salt under these conditions is the subject 
of continuing study. 


Effects of Fat Deficiency on Response to Natural and Synthetic Vitamin A. Dr. T. C. 
Panos and Dr. J. C. Finerty (by invitation), Galveston, Texas. 


In the course of studying the effects of fat-free diet on the endocrine system in rats, certain 
similarities were noted between fat deficiency and hypervitaminosis A, especially as regards the 
skin. This observation plus an awareness of the increasingly widespread use of low-fat diets and 
high-potency vitamin A supplements in clinical practice led to the desire to explore possible 
metabolic relationships. 


Preliminary experiments indicated that weanling male rats on a fat-free diet are extremely 
susceptible to natural vitamin A dispersed in a Tween preparation in doses which are nontoxic 
to controls fed laboratory chow (Purina); that natural vitamin A in propylene glyco! is only 
mildly toxic, and synthetic A in propylene glycol is nontoxic. In order to characterize relation- 
ships between types of vitamin A and vehicle, the following experiment was performed. Weanling 
male rats on fat-free diet, in groups of 10, were given 10,000 units daily of natural or synthetic 
vitamin A in Tween 20 (polyoxyethylene sorbitan monolaurate) or propylene glycol. Similar 
groups receiving a chow diet were given the same supplements. As cor.trols, there were 20 fat- 
free rats, 10 chow-fed rats, and four groups of 5 animals each fed the two diets plus each of the 
vehicles alone. After five weeks, all animals were killed. The endocrine glands, liver, heart, and 
kidney were taken for organ study and blood and liver specimens obtained for analysis of vitamin 
A content, 


The fat-free animals receiving natural A in Tween 20 quickly developed signs of severe 
hypervitaminosis A as manifested by growth inhibition, alopecia, irritability, scruffiness of the 


pelt, skin and bone tenderness, and spectacle eye. Fat-free animals receiving natural A in 
propylene glycol developed only mild signs of toxicity. None of the other groups exhibited 
untoward effects except for temporary deceleration of growth in chow groups receiving natural 
vitamin A. Significant adrenal hypertrophy occurred in both fat-free groups receiving natural A. 
Kidneys of fat-free animals did not show characteristic hypertrophy except when natural vitamin 
A in Tween was given. Propylene glycol as a vehicle mitigated not only the toxic effects of 
natural vitamin A, but also the expected relative hypertrophy of the liver and heart of fat 
deficiency ; when given alone, it successfully prevented most of the usual effects of fat deficiency 
on body weight and organ-body weight ratios. Vitamin A content of the liver was less in fat- 
free animals of all groups than in corresponding chow-fed animals and the blood vitamin A 
content greater in all fat-free animais except the group receiving natural A in propylene glycol. 


Experimental Studies of Local Inflammation Following Intramuscular Injection of 
Pertussis Vaccine. Dr. JAmMes F. Bosma, Salt Lake City. 


The intramuscular injection of commercial pertussis vaccine results in a distinguishable 
immediate and delayed inflammatory response, as demonstrated by local concentration of supra- 
vital dye. The nonspecificity of the immediate response is indicated by its duplication by intra- 
muscular injection of histamine, of blood serum, or by chemical trauma of muscle by lactic acid. 

The delayed inflammatory response is found in a temporal zone on days four to eight of 
the prolonged reaction following pertussis vaccine injection, with its maximum demonstration 
on day seven. This response does not result from injection of diphtheria or tetanus toxoid or of 
typhoid vaccine, Its schedule is similar to that of local necrosis following intramuscular injection 
of tubercle vaccine. The localized delayed exaggeration of response is found distinctively in the 
rat, as compared with the mouse, guinea pig, or rabbit. 

By comparison of sites of supravital staining in muscle and adjacent connective tissue, it is 
shown that the immediate response is found in the area of connective tissue. The delayed response 
occurs distinctively in the muscle parenchyma. 
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These studies indicate a specific sensitization of skeletal muscle of the rat to pertussis vaccine. 
This experimental model of sensitization and inflammation is standardized and is currently 
employed in studies of local mechanism of inflammatory response. 


A Comparison of the Relative Effectiveness of Hydropenia and of Vasopressin Injec- 
tion (Pitressin) in Producing a Concentrated Urine. Dr. Crark D. West, Dr. 
JuLes TRAEGER (by invitation), and Dr. S. A. Kapran, Cincinnati. 


According to prevailing concepts, antidiuretic hormone produced in the hypothalamic-hypo- 
physeal system is the sole factor responsible for the production of a concentrated urine during 
hydropenia. Yet reports in the literature on the use of vasopressin injection (Pitressin) as a 
means of testing renal concentration ability indicate that administration of this agent, even in 
large amounts, usually results in greater rates of urine flow and lower urinary specific gravities 
than are observed in hydropenic subjects. 

These observations stimulated a reexamination of the ability of vasopressin injection to 
produce a concentrated urine. The studies were performed on normal human subjects and on 
dogs. Following induction of water diuresis, with or without accompanying solute diuresis, 
vasopressin injection was administered intravenously in supramaximal amounts and the osmolarity 
of the urine compared with that observed during hydropenia. In judging the results, cognizance 
was taken of the fall in urine osmolarity which normally occurs with increasing solute d.uresis. 
In hydrated human subjects, vasopressin injection immediately inhibited water diuresis, but for 
some time urine osmolarity remained lower than that observed during hydropenia, the discrepancy 
approximately 50 to 75 mOsm. per liter. In dogs the discrepancy was greater, approximating 250 
mOsm. per liter. When vasopressin injection administration was prolonged to one hour or more 
in the dog, urine osmolarity increased, approaching but never equaling that observed in hydro- 
penia. Analysis of the data indicated that the discrepancy in concentrations could be accounted 
for by the lower plasma osmolarity of the hydrated subject. When the data are expressed in terms 
of osmotic U/P ratios, prolonged vasopressin injection administration results in values com- 
parable to those obtained in hydropenia, The study suggests that maximal urine osmolarity is 
dependent on the existing plasma osmolarity. The vasopressin injection test would appear to be 
useful as a measure of renal concentrating ability, providing the agent is administered over a 
sufficient length of time and that, in interpreting the results, the factors modifying urine osmo- 
larity in the normal subject are taken into consideration. 


Laboratory and Clinical Experience with the Square Wave Cardiac Stimulator. Dr. 
J. Francis DAMMANN Jr., Dr. WiLtt1AM J. WHALEN (by invitation), Dr. Marvin L. 
DarsIeE (by invitation), Dr. C. A. Smitn (by invitation), and Dr. Witt1am H. MULLER 
Jr., Los Angeles. 


Cardiac surgery in the severely incapacitated child with congenital heart disease has presented 
many major obstacles. One important obstacle has been the tendency for the decompensated 
patient to develop arrhythmias which, if permitted to continue, decrease cardiac output, decrease 
coronary blood flow, and lead to ventricular fibrillation or cardiac standstill. We have successfully 
applied an artificial electrical stimulator in instances of cardiac slowing or cardiac standstill. In 
our experience, however, the incidence of tachycardia preceding fibrillation or arrest is muck 
greater than bradycardia. Therefore, in animals we have attempted to control a tachycardia by 
means of a square wave electrical stimulus applied during myocardial repolarization. We have 
triggered our stimulator with the animal's own QRS complex. By this means we are able to apply 
a square wave electrical stimulus at any desired point following the QRS complex. The ampli- 
tude and duration of the stimulus can be varied. Provided the stimulus is applied during a 
critical period, the animal’s pulse rate may be slowed effectively without adversely affecting 
blood pressure. The mechanism by which this slowing is accomplished is under study. There is 
evidence from our preliminary studies to suggest that myocardial repolarization is prolonged. 
Thus it may be that the subsequent impulse arising in the SA node finds the ventricular myo- 
cardium still refractory. Our preliminary studies will be analyzed. 
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The Use of Bulbocapnine in Electroencephalography in Infants and Children. Dr. 
Henry W. Barrp III (by invitation) and Dr. Ernest A. Sprecet (by invitation), 

, Philadelphia. 

. Artifact resulting from movement tends to limit the reliability of electroencephalograms in 
restless or uncooperative infants and children. When barbiturates and other sedatives are given, 
the electroencephalographic tracing is frequently altered. Bulbocapnine, an alkaloid derived 
from Corydalis and related to apomorphine, has the unique effect, on the other hand, of inducing 
a state resembling catatonia in experimental animals; diminished motor activity then occurs 
without obvious alteration of electrocortical activity (Spiegel, 1934). A study was suggested of 
its possible usefulness in clinical electroencephalography in children. 

Two groups of children were studied. One included 30 well infants and children who had no 
personal or familial history of seizures. The second consisted of 127 infants and children with 
clinical signs or symptoms suggesting need for electroencephalography. The children in the 
latter group were chosen for study because they were so active or uncooperative that some 
form of sedation seemed necessary. In both groups, bulbocapnine hydrochloride (E. Merch- 
Darmstadt) was given subcutaneously in aqueous solution in a dose of 3 to 5 mg. per kilogram 
of body weight. Within six to nine minutes, the patients became progressively less active and 
later drowsy, with a tendency to fall asleep; they could, however, be easily aroused by auditory 
stimuli. The blood pressure, pulse, and respiration were not significantly altered. The effect 
persisted up to 45 minutes. 

A comparison of the electroencephalographic tracings before and after the injection of bulbo- 
capnine revealed no alteration in pathologic discharges, e. g., spikes or spike and dome discharges. 
There was little or no alteration in normal tracings. If sleep occurred, tracings normal for the 
sleeping state were obtained. With the doses used, artifacts in the electroencephalographic 
tracings secondary to movement disappeared. 


Paroxysmal Rhabdomyolysis with Myohemoglobinuria. Dr. D. H BowpeEn (by invita- 
tion), Dr. D. Fraser (by invitation), Dr. S. H. Jackson (by invitation), and Dr. NorMA 
Forp WALKER (by invitation), Toronto, Canada. 

There have been described, in the literature, some 20 cases of a condition which has been 
variously described as paroxysmal myoglobinuria, acute paralytic myoglobinuria, and myohemo- 
globinuria. We wish to report three additional cases and to present our concept of the disease as 
a primary destructive process affecting striated muscle. 

The three cases have all been diagnosed within the past year, and the condition is probably 
much more common than is generally realized. They presented with acute muscle tenderness and 
weakness followed by the passing of dark urine containing myohemoglobin. The identification of 
the pigment has, in the past, required the use of special techniques not generally available. A new 
and simple method of identification is described. 

Biochemical and histological studies indicate that the symptoms are produced by sudden and 
severe disruption of striated muscle fibers, with liberation of muscle constituents which are 
excreted in the urine. The most dramatic of these substances and the one which indicates the 
diagnosis is myohemoglobin. Urinary chromatography indicates the presence of many other 
substances, some known and others as yet unidentified. 

One of the patients died suddenly, probably due to paralysis of all the respiratory muscles, and 
although myohemoglobinuria was present during his previous attacks, the final episode occurred 
without urinary pigmentation. ‘ 

Genetic studies of our cases are not yet complete, but there is evidence to suggest a familial 
occurrence, Two brothers of one proband died in infancy and may have had the disease. A first 
cousin, once removed, of a second case died of amyotonia congenita. There is no evidence of 
consanguinity in any of the three pedigrees. 

The factors which may precipitate the paroxysms are extremely variable, and we think that 
they occur in persons with a constitutional abnormality of skeletal muscle following a variety of 
precipitating factors. We are convinced that the condition is primarily a muscle disease and that 
the term myohemoglobinuria should be retained only to describe the feature by which the 
disease is diagnosed. To emphasize the fact that disruption of striated muscle, occurring in 
paroxysms, is the primary pathological change, we suggest that the disease be called paroxysmal 
rhabdomyolysis. 
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The Morphologic Diagnosis of Galactosemia. Dr. James B. Arey (by invitation), Phila- 
delphia. 


That hepatic damage occurs in infants with galactosemia is well known, but few descriptions 
of the pathologic lesions associated with this disease are available. In the absence of corroborative 
clinical findings, a morphologic diagnosis of galactosemia may be difficult or impossible to 
establish. Since this is a familial disease, it is important that the diagnosis be made even at 
necropsy ; the possible occurrence of galactosemia in subsequent siblings can then be anticipated, 
and if the diagnosis is established, prompt therapy may prevent irreversible changes. 

The visceral changes are described in three infants in whom a presumptive diagnosis of 
galactosemia was made on the basis of clinical, chemical, and morphologic findings; there was in 
each case a history of the occurrence of a similar disease in one or more siblings. Those lesions 
are emphasized which might lead the pathologist to suspect a diagnosis of galactosemia at post- 
mortem examination. 


Recurrent Bacterial Parotitis Following Mumps. Dr. ALrrep L. FLorman, New York. 


Changes in the parotid gland which have been attributed to the mumps virus include periductal 
interstitial edema and degeneration of ductal epithelium. These changes might be expected to 
predispose to ascending secondary bacterial infection. Yet bacterial infection of the parotid 
following mumps is said to be rare. However, in children it may be one of the more frequent 
and favorable settings of recurrent bacterial parotitis. This is based on a two-year experience at 
the Mount Sinai Hospital, during which time three children were admitted because of this condi- 
tion. In each instance, the illness had its onset following an attack of mumps. In two of the 
children this was confirmed serologically. One of these has now had at least 17 attacks. The 
history of this child is given in detail. Several episodes were shown to be associated with pneu- 
mococci, though of different types. The pathology is shown by sialogram and biopsy. In light 
of this and experience with other patients the limitations of antibacterial therapy—including direct 
instillation of penicillin by way of Stensen’s duct—are discussed. Adequate hydration and pro- 
cedures which promote drainage of saliva are recommended as helpful in avoiding this complica- 
tion of mumps. 


Observations on the Growth of Children with Congenital Heart Disease. Dr. F. H. 
Apams, San Francisco, Dr. G. W. Lunp (by invitation), and Dr. R. B. Disennouse (by 
invitation), Minneapolis. 


The growth of 229 children with congenital heart disease was studied using the Wetzel “Grid 
for Evaluating Physical Fitness.” Sixty-one had patent ductus arteriosus, 66 had tetralogy of 
Fallot, 22 had an interatrial septal defect, 35 had an interventricular septal defect, 27 had a 
coarctation of the aorta, and 18 had pulmonary stenosis without cyanosis. It is concluded that 
infants and children with congenital heart disease do not necessarily have abnormal growth either 
in terms of physique or rate of growth. Some children with large left-to-right shunts have 
impaired growth, but it is the authors’ opinion that in some instances this may be secondary to 
respiratory disease which is promoted by the pulmonary congestion present. If such infection is 
kept at a minimum, maximum growth may occur. 

It is also concluded that congenital heart lesions producing anoxemia, such as tetralogy of 
Fallot, do not produce growth retardation per se. In some patients with congenital heart disease, 
growth retardation is marked, but clinical and physiological studies show little deviation from 
the normal state. In such instances, the growth retardation is thought to be primary, or if 
secondary, secondary to something other than the heart lesion itself. Emotional disturbances 
can be an important secondary cause of poor growth in this latter instance. 


Sodium Determination by Cation-Exchange Chromatography: Application to Bone 
Analysis. Dr. Girpert B. Forses, Rochester, N. Y. 


Despite modern refinements in analytical techniques, difficulties are still encountered in sodium 
analysis of biological materials which contain large amounts of calcium. This element interferes 
with both the gravimetric and flame photometric procedures for sodium. For bone, in which 
the molar ratio of calcium to sodium is of the order of 30:1, interference from calcium, and 
from phosphorus as well, is of considerable magnitude. 
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Interest in the function of bone sodium promptea the study of a new analytical technique. 
In brief, this technique involves placing the solution to be analyzed on a cation-exchange resin 
column and then eluting with weak HCl. Each of the major cations in bone possesses a charac- 
teristic elution pattern, and in the case of the resin employed in these studies sodium is the first 
to be eluted and potassium, magnesium, and calcium do not appear in the eluate until sometime 
after sodium is completely off the column. By selecting the appropriate fraction of eluate, there- 
fore, one obtains a pure solution of sodium chloride which can then be analyzed either by flame 
photometry or by determination of the chloride ion, 

The metl.od is not difficult and appears to be free from the objections of other methods for 
bone sodium «analysis. 

The elution characteristics of the particular column employed will be presented. This method 
is now being applied to the analysis of bone of animals and man. 


Distribution and Decay of Thyroxine in Normal and Athyroid Immature Macaque 
Monkeys (Macaca Mulatta). Dr. Donacp E. PickerinG (by invitation) and Dr. DEL- 
BERT A. FisHeR (invitation), San Francisco. 


Administration of I'*!-tagged thyroxine to normal and euthyroid animals reveals specific 
features regarding the rate and volume of distribution and biological decay of that substance. 
The I'*1-tagged thyroxine, biosynthesized in this laboratory, had a potency of approximately 
300,000 counts per second per microgram—a potency index sufficiently great to allow administra- 
tion of less than one-tenth the daily requirement of thyroxine for each study. 

By 24 to 48 hours, I'*1-tagged thyroxine had assumed a distribution equivalent to the extra- 
cellular fluid compartment. Thereafter, its distribution assumed intracellular proportions at a 
rate the half-life of which consistently approximated three days. Neither the rate of distribution 
nor its ultimate volume varied among euthyroid and athyroid animals. 

Biological decay of thyroxine was simultaneously evaluated. A strikingly constant index 
of biological decay was revealed which again was independent of the quantity of hormone present 
and independent of the level of metabolic activity in the animal. The distribution half-life 
exceeded the half-life of the biological decay by no more than 25 to 30%. 

These data have considerable clinical interpretation especially in reference to therapy of 
hypothyreidism in infants and children, factors of which will be discussed. 


Factors Governing the Excretion of Potassium and Hydrogen Ions in Dogs. Dr. 
A, Bropsky, Dr. Tuomas I. Mox.ey (by invitation), Dr. CLAriceE Drutz (by 
invitation), and Dr. H1Lpa SatRAN (by invitation), Louisville. 


A recent hypothesis holds that there appears to be a reciprocal relationship between K* and 
H* ion excretion. However, observations of a direct type variation in excretion pattern of the 
two ion species have been made during periods of acute acidosis in dogs. Because the current 
hypothesis failed to account for the findings in acidotic states, experiments were designed to test 
its validity under the following conditions: (1) the primary induction of increased K excretion, 
together with (2) an increased load of phosphate buffer, and (3) without significant change in 
plasma pH and CO, content. Experimental conditions were attained by slow infusion of KH2PO, 
or KsHPO, alone, or in combination with NaH,PowNasH PO,. 

Potassium dihydrogen phosphate injected alone, or in combination with the Na salt, provoked 
increases of K as well as of titratable acid output. Minute losses of K reached values as high as 
800 mEq. per minute, those of T.A. reached values of 500, and those of total POu, levels of 
950 “Eq. per minute. On the other hand, dipotassium monohydrogen phosphate injected alone 
evoked little or no change of excretion of titratable acid at levels of K and phosphate output 
similar to those attained after infusion of KHaPO,. After KeHPO, was added to (or substituted 
for) NasHPO.-NaHePO,, titratable acid output decreased, while K excretion increased, a 
finding similar to that observed by Berliner. Data may be analyzed as follows: 1, Rate of 
excretion of H*ions under present conditions is independent of the amount of urinary potassium, 
or sodium, 2. Amount of titratable acid in urine is predicated on the molar amount of anion 
buffer substance excreted, buffer pK value, as well as on plasma and urine pH. 3. Ktion excre- 
tion, under present conditions, is a function of the amount of K salt infused, the plasma level 
of K, and the total solute ioad. 
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Heart and Lung Studies in Chronic Respiratory Disease. Dr. SterHeN Royce (by invita- 
tion), Dr. Joun JoHNSON (by invitation), and Dr. MerLe J. Carson, Los Angeles. 


There is a greater need for precise knowledge of pulmonary function as new methods of 
therapy become available. The clinical signs of cyanosis, clubbing, emphysema, and diminished 
exercise tolerance do not lend themselves to accurate measurement. It is difficult to assess the 
degree of pulmonary dysfunction in a child with chronic lung disease and even harder to 
evaluate his response to a given form of therapy. 

Those children whose lung defect is associated with fibrocystic disease of the pancreas 
epitomize the problems of chronic lung disease in the younger age groups. In the present study, 
12 of these children (including 2 identical twins) were observed. All had moderate to severe lung 
involvement characterized by emphysema, cyanosis, and clubbing, and all were dyspneic at rest. 
Their ages ranged from 4 to 12 years. Determinations were made of intracardiac pressures and 
intracardiac blood chemistries, and the changes which followed standard exercise tests and 
positive pressure breathing were measured. These children were then subjected to respiratory 
function studies, including measurements of lung volume, maximum breathing capacity, and 
pulmonary ventilation ; again the changes which followed exercise and positive pressure breathing 
were measured. 

From these concurrent studies of pulmonary and cardiac function, useful data were obtained 
on the pattern of pulmonary disability, the relation of respiratory reserve and exercise tolerance, 
and the question of pulmonary hypertension and right heart strain. The relation of these findings 
to therapeutic measures will be discussed. 


A Survey of Staphylococci Isolated from Infants and Children in Regard to Their 
Sensitivity to Antibiotics. Dr. Roperr H. Hicu and Dr. Nancy N. Huane (by 
invitation), Philadelphia. 


Strains of Staphylococcus aureus isolated during a 12-month period have been tested for 
sensitivity to antibotics using the disc method of Bondi and co-workers and the tube dilution 
method of Rammeikamp. The antibiotics employed included pencillin, streptomycin, oxytetra- 
cycline, chlortetracycline, tetracycline, chloramphenicol, carbomycin, and erythromycin. 

Preliminary results obtained from such studies on slightly over 100 strains of staphylococci 
revealed that approximately 25% were resistant to penicillin, 20% were resistant to oxytetra- 
cycline, chlortetracycline, and tetracycline, and 5% were resistant to chloramphenicol, carbo-_ 
mycin, or erythromycin. 

Rather striking variations in sensitivity to all of the antibiotics employed were noted in 
individual strains of staphylococci. Most strains were susceptible to moderate conventrations of 
chloramphenicol. Strains resistant to one of the “broad spectrum” tetracycline drugs tended to 
be resistant to the other two tetracyclines. The sensitivities of staphylococci exposed to com- 
parable amounts of carbomycin or erythromycin were approximately the same. 

The sensitivity patterns of strains of staphylococci isolated from patients in the clinic are 
compared with those isolated from hospitalized patients, and the significance of the differences is 
discussed. 


Incidence of Cardiac Murmur and Malformations in the Newborn. Dr. Mary R. 
RIcHARDs (by invitation), New York. 


Malformations—A series of 5,964 women were followed throughout pregnancy with detailed 
histories of all infections and other pathological events. Their infants, numbering 6,053, were 
examined at birth and at 6 and 12 months of age, with careful attention to the detection of con- 
genital malformations. Autopsy examination was performed in approximately 85% of all fetal 
and infant deaths. 

The over-all incidence of cardiovascular malformations was 0.83%. A higher percentage 
occurred in infants weighing less than 2,500 gm. at birth than in those who weighed over 2,500 


gm. 

The various types of malformations encountered and the way in which the diagnosis was 
made were discussed. In 25 of the 50 cases of suspected cardiac malformation, the lesion was 
proved by either autopsy or operation. Clinical signs at birth were more valuable in diagnosis 
than were x-ray findings, 
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The mortality from the cardiac lesions per se in the group of 50 cases was 28% within the 
first two years. 

Maternal age and parity proved to be the most definite predisposing causes. The greatest 
risk of having a child with a congenital malformation of the heart or great vessels was in the 
third pregnancy, especially in women over 30 years old. 

Malformations affecting systems other than the cardiovascular were present in 18 of the 50 
cases (36%). Structures derived from the embryonic ectoderm were most frequently involved. 

Murmurs.—Seven per cent of full-term infants and 9.9% of premature infants, excluding 
multiple-birth infants and neonatal deaths, had murmurs at one or more of the three examina- 
tions during the first year. The incdence n the first seven days in the full-term group was 1.7%. 
These figures are strikingly low by comparison with the incidence in older children and young 
adults. 

Of the total of 353 murmurs heard during the first year, 25, or 7%, were finally interpreted as 
organic murmurs associated with congenital cardiac defects. The probability that a murmur 
signifies congenital heart disease is greatest when the murmur is heard at birth, at 6 months, and 
again at 12 months. 


Electrolyte Changes During Glucose Tolerance Tests. Dr. H. K. GILLespie (by invita- 
tion), Dr. T. S. DANowsk1 (by invitation), and Dr. M. H. Letnpercer (by invitation), 
Pittsburgh. 


Measurements of electrolyte changes accompanying the injection or ingestion of dextrose have 
been undertaken in a search for additional indices of the diabetic state. 

Serial measurements of serum constituents in fasting healthy children at bed rest without 
dextrose administration revealed slight but cumulative decreases in serum inorganic phosphorus 
and potassium which ultimately become statistically significant. These presumably reflect changes 
accompanying the transition from the sleeping to the waking state. Serum total COs content, 
sodium, and chloride show no consistent trends. 

The administration of dextrose (0.5 gm. per kilogram of body weight intravenously, or 3.5 
gm. per kilogram orally) to these same groups of children produces a further drop in serum 
inorganic phosphorus and a rise in total COz content without any consistent pattern of change in 
potassium, chloride, or sodium. 

In diabetic children deprived of insulin, the serum phosphorus does not decrease, and the 
potassium usually increases following intravenous dextrose. The total COs content frequently 
falls during the tolerance test. Sodium and chloride changes again appear to be random. 

The administratien of insulin with dextrose to the diabetic children is followed by changes 
comparable to those seen in the healthy controls. 

The above data suggest that it may be feasible to employ fluctuations in electrolytes as 
indices of actual utilization of carbohydrate when disposal of the test load yields equivocal results. 


Cyclic Neutropenia and Agammaglobulinemia. Dr. B. Lasxr (by invitation), Dr. A. Sass- 
Korstak, and Dr. D. A. HILLMAN (by invitation), Toronto, Canada. 


An unusual case presenting both cyclic neutropenia and agammaglobulinemia in a 7-year-old 
boy will be presented. 

The past history of the boy reveals many severe infections dating from the age of 8 months, 
when he underwent a mastoid operation. At the age of 3 years, during an infection, he was first 
noted to have a severe neutropenia associated with an absolute leucopenia. Over the next four 
years intermittent blood cell counts revealed occasional neutropenia, 

It was not until the patient was 7 years of age that the definite true cyclic nature of his neutro- 
penia was established, and, at the same time, it was also discovered that he had extremely low 
levels of gamma globulin. 

With regard to the cyclic nature of his neutropenia, it was found that the neutropenic 
phase lasted about 10 days, followed by a rise to a peak, which was reached after 15 days. This 
was followed by a fall to another low, again in about 15 days. Repeated gamma globulin levels 
were done by the salt precipitation method of Jager and Nickerson, by free and paper electro- 
phoresis, and by an immunochemical method. Very low levels of gamma globulin below 0.2 
gm. per 100 cc. were found with both the paper electrophoresis and salt precipitation methods. 
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The free electrophoresis pattern showed an entire absence of the gamma globulin peak, and the 
immunochemical method gave the result of 20 mg. per 100 cc. These values did not alter during 
the time that the leucocyte count went through a complete cycle, 

The patient had less than 0.001 units of diphtheria antitoxin per milliliter of serum despite 
previous administration of diphtheria toxoid. He was of Blood Group O; he did not have demon- 
strable amounts of anti-A or anti-B agglutinins. 

Because of the obscure value of both of these conditions, this case is being presented in the 
hope that it might open new avenues for further investigation as to the etiology and possible 
relationship between these two cenditions, 


Elliptocytosis with Hemolytic Anemia. Dr. Earce L. Lipton (by invitation), Syracuse, 


An intrinsic erythrocytic anomaly associated with a severe hemolytic disorder is described in 
an infant believed to be homozygous for the dominant elliptocytic trait. The mother and father, 
second cousins of Italian descent, are both carriers, as are her mother and sister and his father. 
No other intrinsic cellular defect was demonstrable in family members. Of the six elliptocytics, 
only the infant was anemic, with evidence of hemolysis and bizarre cell shape and activity. 

This is the second reported instance of probable homozygosity. The previous case was studied 
prior to the recent development of more specific laboratory techniques. 

Of greatest importance is recognition that this entity exists in three arbitrarily divided states: 
(1) asymptomatic elliptocytic carrier (normal cell survival); (2) asymptomatic elliptocytic with 
compensated hemolysis (cell survival somewhat shortened); (3) elliptocytic hemolytic anemia 
(may be heterozygous, homozygous, or possibly associated with another abnormal gene; cell 
survival markedly shortened). 

Cell survival studies in this case verified an intrinsic defect, and neither these nor agglutina 
tion procedures demonstrated any extracorpuscular factor. Because of persistent uncompensated 
hemolysis, a splenectomy was done, which resulted in marked improvement. Well compensated 
but very minimal destruction persists, as do the morphological changes of the erythrocytes and 
the marked increases in osmotic and mechanical fragilities. Alkali-resistant hemoglobin and 
electrophoretic studies were within normal limits. 

The presence of many microspherocytes and particularly microelliptocytes was confirmed 
by measurement. Observations related to the possible modes of production of these cells and 
their relationship to other findings in this unusual disorder will be described. Problems in the 
diagnosis of elliptocytosis and aspects related to analogous genetically determined erythrocytic 
anomalies will also be discussed. 


The Antibody Response to Gram-Negative Organisms: An Explanation of the 
Difference Between Bacterial and Hemagglutinating Antibody Titers. Dr. Epwarp 
F. RaBe (by invitation) and Dr. MurteL PLonko (by invitation), Danville, Pa. 


Prior to an investigation of the role of various enteric organisms in diarrhea of infants and 
children, a study was made of two methods of measuring antibody response to one strain of each 
of three species of Gram-negative rods, i. e., Klebsiella Type 55-97, paracolon O Group 3, and 
Salmonella choleraesuis. Antisera to the “O” antigen of one strain of each organism were pre- 
pared in rabbits. The serologic response against each organism was measured by five variations 
of the indirect hemagglutination technique and by the bacterial agglutination technique. Although 
most of the hemagglutinating antibody titers were higher than the bacterial agglutinating anti- 
body titers, the differences of the titers between paired sera were similar for all methods of 
measuring antibody. 

Four antigenic variants of one bacterial strain, i. e., Klebsiella Type 55-97, were used to 
absorb four aliquots of a simple high-titered homologous antiserum. Cross agglutination tests 
were done, with the absorbed antisera. Data so derived indicated that heated nonmucoid Klebsiella 
Type 55-97 contain two distinct antigenic components, antibodies to which can be specifically 
measured by, respectively, the bacterial agglutination test and the hemagglutination test, using 
either polysaccharide fraction or bacterial filtrate as the red blood cell sensitizing agent. The 
hemagglutination test using a bacterial suspension as the red blood cell sensitizing agent appears 
to measure antibody to the polysaccharide fraction of the bacteria as well as to a second antigen. 
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The Action of Some Mutagenic, Carcinogenic, and Carcinostatic Agents on Heredity 
Determinants of Hemophilus Influenzae. Dr. SterHEN ZAMENHOF (by invitation), 
Dr. Grace Lerpy, and Dr. Hattie E, ALEXANDER, New York. 


The chemical behavior of bacterial heredity determinants (deoxyribonucleic acids [DNA]) 
has been found to be similar to deoxyribonucleic acids of ox and human (Biochemica et biophysica 
acta, 1954, in press); thus, the study of the reactivity of bacterial deoxyribonucleic acids by 
means of the transforming phenomenon furnishes general information on the chemical behavior 
of the gene. 

The heredity determinants (transforming principle of Hemophilus influenzae) were used in 
the present study. It was first found that the mutagenic and carcinogenic agents could be divided 
into two classes: those (methylcholanthrene, urethan, carcinogenic zo-dyes) which have no effect 
on heredity determinants in vitro; and those (U.V. irradiation, nitrogen mustards) which even 
in minute doses completely inactivate it. 

Thirteen carcinostatic agents have also been studied for their effect on deoxyribonucleic acids. 
Of these, the agents interfering with the cell division or with the production of deoxyribonucleic 
acids had no effect on “finished” heredity determinants in vitro. On the other hand, diamino- 
biuret (which is also a strong antiviral agent) and all nitrogen mustards have been found to 
inactivate the heredity determinants. When various nitrogen mustards (including aromatic 
derivatives) were arranged in the order of increasing carcinostatic power (for Walker car- 
cinoma), this order was found to be the same as the order of their power to inactivate the 
heredity determinants, thus suggesting a correlation between the two phenomena. 


Bilirubin Encephalopathy (Kernicterus): Further Studies Related to Identification 
and Production. Dr. WittiaAM J. Waters (by invitation), W. S. Vincent, Pu.D. (by 
invitation), and Dr. Howarp A. Britton (by invitation), Syracuse, N. Y. 


Our previous studies have indicated that the pigment present in the brain in hemolytic disease 
of the newborn due to Rh incompatibility is bilirubin. These results were based upon spectro- 
photometric analyses of brain extracts, and identification of crystalline material precipitated 
from such extracts. 

This report presents the results of studies on extracted and in situ pigments from the brain 
of a case of hemolytic disease of the newborn due to A-O incompatibility, as well as further 
studies of cases of Rh incompatibility. Using a microspectrophotometer, we have determined the 
absorption spectrum of the in situ intracellular pigment of basal ganglion cells in both types of 
incompatibility. The absorption maximum in all cases was at 430 to 440 ms. Chloroform 
extracts of the pigmented areas of the same tissues gave a pronounced maximum at 450 to 460 
m#, while extracts of the same brain from areas which did not show intracellular pigment gave no 
sensible absorption in this region. Chloroform solutions of commercial bilirubin from two 
different sources gave absorption maxima at 450 to 460 m#. Microspectrophotometric determina- 
tion of the absorption spectrum of a single crystal of bilirubin mounted in glycerin gave a 
maximum as 440 to 450 mu. The same bilirubin sample, dissolved in a 100 mg. per 100 cc. serum 
protein solution, gave an absorption maximum of 420 to 430 m«#; when dissolved in acetic acid, 
the absorption peak was at 425 to 435 m#. The maximum absorption of all chloroform extracts 
shifted toward the lower wave lengths upon standing, eventually stabilizing at the typical 
spectrum of biliverdin, The presence of formalin, either as a tissue fixative, or as a direct addi- 
tive to the chloroform solution hastened this change. 

These data strongly suggest that the identification of tissue bilirubin compounds by spectro- 
photometric methods is possible only when rigidly defined techniques are used. Solvent, pH, 
time, tissue pretreatment are shown to affect markedly the absorption maximum of bilirubin. 
When these pertinent factors are considered, we find that the intracellular pigment in the brain 
in cases of hemolytic disease of the newborn due to both Rh and A-O incompatibility more 
nearly resembles bilirubin than any other known bile pigment or derivative. The shape and 
absorption maximum of the spectrum of the intracellular pigment is suggestive of the presence 
of both free crystals and protein-bound bilirubin. 

Thirty-six newborn rats were given injections intraperitoneally with a solution of bilirubin. 
Of the seven rats that survived 5 mg. or more of injected bilirubin, five became icteric. Of these 
five, four showed yellow pigmentation of the brain. 
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Twenty-five one-month-old rats were given injections intraperitoneally with the same bilirubin 
solution. Of these, three which survived 196 mg. or more of bilirubin developed icterus, but none 
showed pigmentation of the brain. : 

The implications of these findings will be discussed with reference to the proeuction of bili- 
rubin encephalopathy. 


Intestinal Absorption of Xylose, with Special Reference to Celiac Disease. Dr. G. 
Hivpick-SMitH (by invitation) and Dr. J. H. Esss, Toronto, Canada. 


Xylose is an abnormal constituent of body fluids and is absorbed from the intestine by 
phosphorylation without previous hydrolysis. It is excreted by the normal kidney at a constant 
rate. Therefore it has been considered a useful substance for more accurate measurement of 
intestinal absorption than those currently used. 

A relatively simple and accurate method of colorimetric determination of this sugar in body 
fluids is now available. This makes it possible to estimate blood and urinary concentrations follow- 
ing oral administration, thereby giving an indication of the integrity of carbohydrate absorption. 
The use of the xylose absorption test is discussed in the differentiation of intestinal malabsorption 
in children, as an aid in identifying celiac disease from fibrocystic disease of the pancreas, and in 
following the clinical course of cases of celiac disease. 

The results are given on testing a control group of 55 healthy children between the ages of 
3 months and 11 years who were fed a 10% solution of xylose in a dose of 1.1 gm. per kilogram 
of body weight. It was shown that in all but four instances the blood levels rose to at least 35 
mg. per 100 cc. at one-or two-hour intervals following the ingestion of the xylose and that 
the average xylose blood levels obtained at one, two, and five hours were 51.8, 48.2, and 20.7 
mg. per 100 cc. The amount of xylose excreted in the urine for the five hours following adminis- 
tration was also assessed, 

The xylose blood levels and amounts excreted in the urine in six cases of celiac disease were 
compared with the control group; the results obtained indicate a decreased intestinal absorption, 
the average blood levels at one, two, and five hours in 23 tests being 25.0, 23.8, and 8.5 mg. per 
100 cc. 

In an attempt to correlate intestinal absorption with clinical progress in celiac disease, xylose 
tolerance tests were performed on cases being treated in hospital and those who were in clinical 
remission following a severe attack. 

The xylose tolerance test was performed in cases of fibrocystic disease of the pancreas; the 
results were comparable to those obtained in the control group. 

It is concluded that the xylose tolerance test is a useful aid in identifying cases of intestinal 
malabsorption states in children and that it may yield information in regard to the etiology and 
course of celiac disease. 


A Booster Response as an Index of Immunity to Pertussis. Dr. Jeanetre L. WINTER 
(by invitation), New York. 

The objective of this work was the development of a satisfactory laboratory test for 
immunity to pertussis. A number of antibodies develop after infection and after immunization, 
but it is clear that these do not correlate closely with immunity, for these antibodies disappear 
whereas the immunity conferred by an attack remains. 


We have found that mouse protection antibody increased in the serum of convalescent patients 
much more consistently than did bacterial agglutinins or antihemagglutinins. Nevertheless, this 
antibody, too, disappeared in time. 

During the past year we have been working with a booster response which might differentiate 
between the nonimmune person and the person whose antibody titer has disappeared with time 
but who is still immune. A substantial measure of success has been obtained. The test used 
consists of an injection of killed organisms after which the rise in mouse protection antibody is 
measured. The nonimmune subject shows little or no rise in mouse protection antibody after 
such an injection, whereas the recently vaccinated subject usually, but not invariably, does. An 
even more consistent response in mouse protection antibody was found in the case of the adults 
who were presumed immune. 
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The Use of Intravenous Iron in Premature Infants. Dr. J. B. Sippury Jr. (by invitation) 
and Dr. RicHarp BLUMBERG (by invitation), Atlanta, Ga. 


The hemoglobin values and red blood cell counts were followed month!y for 12 months in 
four groups of premature infants: 1. Control group, who received no iron medication, 35 infants 
with birth weights greater than 1,500 gm. 2. Oral iron group, 28 infants, all except 3 weighing 
over 1,500 gm. at birth, received 7.5 to 22 mg. of iron per os daily. 3. Intravenous iron group, 
39 infants, 12 having birth weights less than 1,500 gm., receiving 60 mg. of iron intravenously as 
saccharinate of iron. 4. Transfusion group, 22 infants, 12 of whom had birth weights less than 
1,500 gm., received one to five transfusions, The group of infants weighing less than 1,500 gm. 
who received transfusions were the only infants whose hematologic values consistently and at 
the end of 12 months were superior to the controi group. The infants in this group received 
an average of three transfusions, whereas those weighing over 1,500 gm. at birth generally had 
only one transfusion, The hematologic values of those infants receiving oral or intravenous iron 
were not superior to the control group. The iron content of the transfused group could not explain 
the superior results obtained in this group inasmuch as those receiving three transfusions received 
approximately 40 mg. of iron, in contrast to an average of 60 mg. for the intravenous iron group. 


Seventy-five per cent of those infants with birth weights of less than 1,500 gm. who received 
transfusions showed evidence of retrolental fibroplasia; whereas only 45% of the infants receiving 
intravenous iron whose birth weights were less than 1,500 gm. had evidence of retrolental fibro- 
plasia. 


The Detection and Significance of Pregnanetriol in the Urine of Patients with the 
Adrenogenital Syndrome. Dr. ALFRED M. BonGiovanni and Dr. Georce W. CLAYTON 
Jr. (by invitation), Baltimore. 


Previous studies have indicated that patients with the adrenogenital syndrome have low levels 
of blood 17-hydroxycorticoids which do not rise with the administration of adrenocorticotropin. 
This suggests a difficulty in the biosynthess of compound F in this syndrome. The present 
investigations point to a well-defined locus in the pathway of steroid biosynthesis which is 
defective in this syndrome and helps to explain the clinical features of the disorder. 

A simplified method for the chromatographic isolation of 3-alpha-17-alpha-20-pregnanetriol 
from extracts of urine has been devised. It has been applied to the study of patients with the 
adrenogenital syndrome. Large quantities of this steroid were regularly present in the urine of 
affected persons which increased further upon the administration of adrenocorticotropin. It was 
present in relatively small amounts in normal urine and did not rise with administration of corti- 
cotropin (ACTH). Pregnanetriol virtually disappeared from the urine of patients with the 
syndrome who were treated with cortisone, but reappeared when corticotropin was administered. 
These results were further confirmed by the presence of large quantities of acetaldehydrogenic 
steroids in the urine of patients with this condition. 


These studies suggest that there is a block in the synthesis of compound F from its immediate 
precursor, 17-hydroxyprogesterone. Since the latter is known to have androgenic action, it may 
accumulate and produce the symptoms typical of this condition. Furthermore, it is probably con- 
verted into and excreted as pregnanetriol. Further implications of these results in terms of the 
clinical picture and response to cortisone will be detailed. 


Iron Metabolism in Premature Infants from Birth to Eight Weeks of Age. Dr. 
Warren C, Grecory (by invitation), Dr. Byrp S, LeaveLt (by invitation), and Dr. 
Witiiam W. Jr. (by invitation), Charlottesville, Va. 


Our experience with older premature infants who are refractory to oral iron therapy when 
treated with intravenous iron was so satisfactory that we decided to use intravenous iron on a 
6-week-old infant who was anemic while still in the nursery. The prompt response led us to 
search the literature for data available on “iron metabolism in premature infants,” revealed that 
few data were available, and therefore a study was undertaken to determine the status of iron 
metabolism in premature infants. 


Fifty-six observations were made on 45 premature infants. Sixteen premature infants and 
their mothers were studied at birth, 29 were studied during the next eight weeks of life. Serial 
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determinations were done on nine infants. In order to minimize the effect of the removal of 
blood for the necessary determinations, venapunctures were done only twice, in these infants, 
Twenty-nine healthy interns, technicians, and clerical workers and 15 full-term normal infants 
and mothers served as controls. The data on the control adults and infants corresponded, within 
the limits of laboratory error, with the data reported by other workers. 

The mean of the serum iron and total iron-binding capacity of the 16 premature infants at 
birth was lower than that of term infants at birth. The serum iron of the premature infants 
at birth varied markedly, being normal in all infants born subsequent to seven months’ gestation, 
but lower than normal in all infants born earlier than seven months’ gestation. The premature 
infants with very low serum irons came from mothers who also had low serum iron values. 
During the first four weeks after birth, all the premature infants studied, whether their serum 
iron was low, normal, or elevated at birth, had serum iron values of normal or elevated levels. 
The total iron-binding capacity during this same period remained within normal limits. Sub- 
sequent to the four-week period, with the onset of more rapid weight gains, the serum iron values 
decreased in all infants, with an increase in the total iron-binding capacity. Those infants who 
had low serum irons at birth had the most rapid decrease in the serum iron. 

Serial <¢:...°s on twins show that the serum iron fell at the same rate in both of the twins. 
The one .. 1 the lowest serum iron value at birth developed the anemia earlier and to a greater 
degree. 

The studies of the cord blood, hemoglobin, hematocrit, and reticulocyte count were all within 
normal limits, whether the infants at birth had a normal, low, or high serum iron value. The 
peripheral blood cell counts remained normal or above anemic levels for the first 4 weeks of age. 
With the onset of more rapid weight gains, there was a decided drop in the peripheral blood 
values for hemoglobin, erythrocytes, and hematocrit, with an increase in reticulocytes. 

Serum iron and total iron-binding capacities were performed on infants subsequent to treat- 
ment with both oral and parenteral iron. In those infants who received parenteral iron in 
sufficient quantities to correct the hemoglobin deficit and to supply iron to replenish iron stores, 
the serum iron and the total iron-binding capacity reached normal levels, but subsequently there 
was an increase in the total iron-binding capacity, as the infant utilized the injected iron. The 
infants placed on oral iron had a very slow hemotological response. Fololw-ups over a period 
of six to eight months show that even after the hemoglobin had reached the normal values of 
12.5 gm., the erythrocytes were still hypochromic and microcytic, and the total iron-binding 
capacity remained elevated, with a decrease in a per cent saturation of the iron-binding capacity. 
These data suggest that the anemia of prematurity when present between the second and third 
month of age is an iron-deficiency state and if left untreated will eventually become a hypochromic 
microcytic. Several infants’ bone marrows were studied at 8 weeks of age for stainable iron. 
These preparations confirm our observation of iron metabolism, since the amount of stainable 
iron was markedly reduced. From our studies, although, from a small series, we felt justified 
in concluding that the anemia of premature infants is an iron deficiency state. Most of the 
infants who developed an anemia were from mothers who also had low serum iron values. The 
spontaneous increase in erythrocytes obtained after the four-week period, with the onset of 
growth, indicate that the premature infant is capable of forming his own erythrocytes and 
hemoglobin up to the stage where his iron reserves become exhausted. The failure of adequate 
response to oral iron and the prompt response to parenteral iron indicate that the anemia is due 
to deficient iron stores and defective absorption of iron, rather than to any inability of bone 
marrow to utilize iron for hemoglobin synthesis. 


A Fat Absorption Test Using Iodized Oil, with Particular Reference to the Diagnosis 
of Fibrocystic Disease of the Pancreas. Dr. Freperic N. SILVERMAN and Dr. Harry 
C. Suirkey (by invitation), Cincinnati. 


In the course of an investigation of water-misible form of iodized oil (Lipiodol), studies of 
iodine absorption from the gastrointestinal tract of monkeys showed a hundredfold to thousandfold 
increase in levels of iodine in the serum four hours after oral administration. Surprisingly, 
increases of the same magnitude were observed when standard iodized oil were used. The 
amounts given oraly were comparable to those used in diagnostic roentgenology. 
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This observation was then applied in the study of fat absorption in a group of children with 
fibrocystic disease of the pancreas and a group of hospitalized children without fibrocystic disease 
of the pancreas. The children without fibrocystic disease of the pancreas showed post-iodized-oil 
levels ranging from 300 to more than 4,000 7 per 100 cc.; the children with fibrocystic disease 
showed post-iodized-oil levels ranging from 11 to 51 y per 100 cc. 

Because of the technical difficulities in accurate determination of iodine in blood, the urine was 
studied for a simple method of essay. A rough quantitative approximation was achieved by serial 
dilution of samples of urine and testing each for iodine by acidification and the addition of starch 
solution, Serial studies of urine have shown excretion to begin within a few hours after ingestion 
to be maximal between 8 and 15 hours. No child with proved fibrocystic disease had at any time 
a positive test for iodine in a dilution greater than 1 to 2, and the majority either showed no 
excretion of iodine or a positive test in a 1 to 1 solution. Normal children had positive tests as 
high as 1 to 32 (highest dilution tested). Children with gastrointestinal disease in whom fibro- 
cystic disease of the pancreas could not be proved had overlapping values. We believe the 
procedure is of value as simple screening test for children suspected of suffering from fibrocystic 
disease of the pancreas. 

Our observations confirm those of French authors unknown to use at the beginning of the 
investigation. The technique of quantitation described above is simpler than their colorimetric 
comparisons and can be performed in the practitioner’s office. 


a 
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Obituaries 


HENKY J. GERSTENBE?GER, M.D. 
1881-1954 


Dr. Henry Gerstenberger, preeminent pediatrician of international fame, died 
June 24, 1954, at the age of 73 years. 

Dynamic force and ceaseless energy characterized his medical, civic, and social 
activities and won many achievements. Monumental among them are the following : 
The outstanding Babies and Childrens Hospital of Cleveland, which he planned and 

evolved to its minutest detail. 

The unification of pediatric activities in Cleveland and the establishment of pediatrics 
as a respected specialty in the Cleveland metropolitan area. 

The development of a milk formula for babies that pioneered the present tremendous 
baby-milk industry. 

World recognition on rickets and scurvy through his original contributions to our 
knowledge of them. 


HENRY J. GERSTENBERGER, M.D. 
1881-1954 


Throughout the many years as Professor of Pediatrics at Western Reserve 
University School of Medicine, he was primarily a true scholar and enthusiastic 
teacher, purposeful, exacting, fundamental, yet, withal, by his sincere, buoyant, and 
jolly spirit, he commanded the admiration, devotion, and loyalty of his co-workers. 

His important society memberships included the American Academy of Pediat- 
rics, the American Pediatric Society, American Public Health Association, the 
National Tuberculosis Association, and Union International de Secours aux Enfants. 
He was an honorary member of the Deutsche Gesellschaft fiir Kinderheilkunde and 
the Pediatric Society of Mexico. 

We will remember Dr. Gerstenberger as an ardent champion who dedicated 
his life to the welfare of infants and children. 
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Abstracts from Current Literature 


Metabolism; Infant Feeding; Milk and Other Foods 


Rove or HYPOGLYCEMIA AND CARBON DIOXIDE IN THE REACTION TO StREss. L. L. LANGLEY, 
P. W. Scoxet, and E. J. Moore, Endocrinology 54:425 (April) 1954. 


Stress evokes increased activity of the adrenal cortices. The sequence of events by which 
this end result is brought about has yet to be outlined. 

The experiments here reported were carried out in an attempt to shed some light upon the 
role of hypoglycemia and carbon dioxide in the reaction to stress. 

It was found that hypoxia produces a transient hypoglycemia which reaches a maximum after 
four hours’ exposure to a simulated altitude of 20,000 feet. Thereafter the blood sugar returns to 
normal. Rats exposed to 3 C. for four hours showed depletion of adrenal ascorbic acid and 
cholesterol and eosinopenia. These responses can be partially blocked if the concentration of 
carbon dioxide in the atmosphere is kept at 5%. The suggestion is offered that there are at 
least three lines of defense open to the stressed animal. It is believed that (1) epinephrine is 
secreted, (2) adrenal cortex hormone is utilized and thus decreased in the circulation blood, and 
(3) the hypothalamus is stimulated directly. In severe stress, hypocapnia probably ensues, which 
potentiates these mechanisms. Jaconsen, Buffalo. 
Amino Acip Composition OF HumMAN Mix. P. Soupart, S. Moore, and E. L. Brawoop, 

J. Biol. Chem. 206:699 (Feb.) 1954. 


The work reported was done at the University of Brussels. The analyses are representative of 
pooled milk samples from 60 donors. The analyses were carried out by ion-exchange chromatog- 
raphy. The results are compared with those of other workers using different analytical methods 
and indicate that values for aminoacetic acid, analine, proline, and glutamic and aspartic acids are 
considerably higher than previously reported. A table of values for each of the amino acids is 


included. Forses, Rochester, N. Y. 


VARIATION OF GrowTH IN SUCCESSIVE EXPERIMENTS WITH FoLic Actp-DeEFIcrENT CHICKS 
AND THE INFLUENCE OF CHLORTETRACYCLINE (Aureomycin). GeorGe M. Briccs, MATTIE 
Rae Spivey, and Lieta O. Ortiz, J. Nutrition §1:355 (Nov. 10) 1953. 


Briggs, Spivey, and Ortiz concluded that in no instance did chlortetracycline (Aureomycin) 
increase the growth of the folic-acid-deficient chicks. Their data confirmed the fact that when 
ample folic acid and other nutrients are present in the ration, chlortetracycline has no detrimental 
effect and may even be beneficial, as is well known. Frepeen, Kansas City, Mo. 
NitroGen Batance or Younc Rats Force-Fep METHIONINE- OR HISTIDINE- 

Dericient Diets. R. M. Forses and Lucite VauGuan, J. Nutrition 52:25 (Jan. 11) 1954. 


R. M. Forbes and Lucile Vaughan studied the nitrogen balance of young albino rats under 
conditions of methionine and of histidine deficiency by a force-feeding technique which assured 
equal and adequate caloric intake. The amino acid deficiencies resulted in markedly reduced 
nitrogen balances as a result of increased amounts of urinary nitrogen excretion. Negative 
balances of nitrogen resulted if the animals were depleted of protein stores prior to force-feeding 
the amino-acid-deficient diet. The extreme measures which must be taken to induce a negative 
balance of nitrogen in young animals, in contrast to the ease with which this may be accomplished 
in adult animals, was a new finding, the explanation of which may lie in the fact that the normal 
rate of protein anabolism in the young animal greatly exceeds the catabolic rate, whereas, these 
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two processes are more nearly balanced in the adult animal. The young animal will thus retain 
protein more efficiently under adverse conditions than will an adult. Their data also showed 
that amino acid deficiency has a profound effect on gastrointestinal motility, a finding which was 
in keeping with the observation of impaction of the tract in autopsied deficient animals. 


FREDEEN, Kansas City, Mo. 


ABSENCE OF A TIME FACTOR IN THE RELATIONSHIP BETWEEN LEVEL OF ENERGY INTAKE 
AND Protein H. N. Munro and T. W. WIkRAMANAYAKE, J. Nutrition 
52:99 (Jan. 11) 1954. 


According to H. N. Munro and T. W. Wikramanayake their experiments show that addition 
of carbohydrate to the diet causes a reduction in N output even when it was taken separately 
from the protein of the diet. In the case of the human experiments, the maximum period of 
separation which was practicable was 5% hours, but in the cases of the rat and the dog the 
sparing effect was demonstrated for a 12-hour interval between the giving of the two nutrients. 
There was a tendency in the human experiments for the N retention to be greater when the 
extra carbohydrate was fed with protein than when fed separately. The authors’ conclusion was 
that the protein-sparing action of the extra carbohydrate was essentially independent of the time 
of its administration, presumably the protein-sparing action of the additional carbohydrate was 
caloric in nature, since added fat has a protein-sparing action comparable on an energy-yielding 
basis to that of carbohydrate. It was concluded that carbohydrate affects protein metabolism in 
two ways. First, protein utilization is favorably influenced by the presence of carbohydrate in 
the protein-containing meal; this effect is specific to carbohydrate. Second, carbohydrate acts 
like fat as an energy source which has a sparing action on protein metabolism irrespective of 


the time at which it is fed. FREDEEN, Kansas City, Mo 


Zinc METABOLISM OF YOUNG COLLEGE WoMEN ON SELF-SELEcTED Diets. HeLen M. 
TRIBBLE and FLoRENCE I. Scoutar, J. Nutrition 52:209 (Feb. 10) 1954. 


On the basis of this present study by Helen M. Tribble and Florence I. Scoular, it appears 
that college women excrete a larger per cent of ingested zinc in the urine and a smaller per 
cent in the feces, with retentions higher in proportion to the level of zinc ingested, than do 


younger subjects. FREDEEN, Kansas City, Mo. 


EssEnTIAL Fatty Acips AND HuMAN Nutrition. F. Wiese, Reacan H. Gress, and 
ArILp E. Hansen, J. Nutrition 52:355 (March 10) 1954, 


Wiese, Gibbs, and Hansen determined the blood serum levels for dienoic, trienoic, tetra- 
enoic, and hexaenoic acids on 93 well-nourished infants and children. It has been found that 
healthy infants and children maintain relatively high serum levels for linoleic and arachidonic 
acids. With a dietary intake comprising about 3% of the total calories as linoleic acid, the serum 
levels for dienoic and tetraenoic acids were, respectively, 30.3 and 10.2% of the total fatty acids. 
On the basis of this, the data indicated that there was no dietary requirement for arachidonic 
acid for healthy children when linoleic acid was supplied. There appeared to be a slightly lower 
level for dienoic and tetraenoic acids in the serum of infants than in children 2 to 15 years of 
age. The authors concluded that the significance of pentaenoic and hexaenoic acids in human 


serum cannot be evaluated adequately at the present Freveen, Kansas City, Mo. 


EssenTIAL Fatty Acips AND Human Nutrition: II. Serum Lever ror UNSATURATED 
Fatty Acips In Poorty-NourIsHEeD INFANTS AND CHILDREN. ArILD E. HANSEN and 
Hitpa F. Wiess, J. Nutrition 52:367 (March 10) 1954. 


Hansen and Wiese determined the blood serum levels for the total fatty acids, dienoic, tri- 
enoic, tetraenoic, and heaenoic acids on 57 poorly nourished infants and children. From their 
data it was apparent that the total amount of fatty acid in blood serum was not a valid indication 
of nutritional status. The serum levels of dienoic, tetraenoic, and hexaenoic acids were 
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significantly lower in malnourished than in well-nourished children. This indicates that poorly 
nourished children who receive inadequate diets or are unable to absorb nutrients normally do 
not suffer from low blood fat levets but that the fat which they synthesize to maintain average 
levels was lacking in certain unsaturated fatty acids. Healthy children, on the other hand, who 
received diets adequate to maintain them in good states of nutrition, retained large amounts of 
unsaturated fatty acids, as was indicated by high blood levels for certain fatty acids. Hence 
these unsaturated fatty acids may be considered essential for the well-being of healthy children. 
The significantly lower blood levels for dienoic and tetraenoic acids in infants and children in 
fair and poor states of nutrition compared with healthy children not only indicate the inability 
of the children to synthesize these fatty acids but also indicate a dietary requirement for at least 
one of these essential fatty acids. Since there appears to be no dietary requirement for arachidonic 
acid when linoleic acid is supplied in the diet, apparently, human beings are able to convert 
linoleic acid to arachidonic acid in order to meet any metabolic requirement there may be for 
this fatty acid, The trienoic acid level in the serum of inadequately nourished children was 
significantly higher than in healthy children. Absorption data indicated the presence of a small 
amount of pentaenoic acid in the serum of all children, which did not vary with nutritional 


status. FRrEDEEN, Kansas City, Mo. 


Sopium as A Toxic Ion 1n Potasstum Dericiency. P. R. Cannon, L. E. Frazter, and 
R. H. HuGues, Metabolism 2:297 (July) 1953. 


The effects of administration of sodium to rats made deficient in potassium were determined. 
The myocardial lesions characteristic of deficiency of potassium were found to be considerably 
more severe in those rats who received sodium than in those who did not, and the mortality of 
rats deficient in potassium was increased when they ingested sodium. 


Kapian, New York. 


METABOLISM OF INTRAVENOUSLY INFUSED Fructose In Man. T. E. Weicusersaum, H. W. 
Mararar, and R. E-MAN, Metabolism 2:434 (Sept.) 1953. 


Following up their previous observation that fructose left the circulation rapidly after its 
intravenous infusion and that little appeared in the urine, the authors conducted a series of 
experiments attempting to follow the fate of fructose injected intravenously into humans and 
dogs. In spite of a previous demonstration by Cori that fructose is a better glycogen-former 
than dextrose, no increase of liver glycogen was found after infusion of fructose. Since the 
specimens of liver were obtained with the use of anesthesia, the possibility is not excluded that 
administration of an anesthetic agent interferes with glycogen formation from fructose. 

The authors suggest that fructose injected intravenously is assimilated by the peripheral 
muscles and skin, possibly without any prior phosphorylation, and that after completion of the 
infusion there is “backflow” of fructose into the circulation. Evidence is offered which suggests 
that all of the injected fructose is converted to glucose, lactic acid, or pyruvic acid. In two out 
of eight experiments the rise in plasma pyruvic and lactic acid was sufficient to result in 
metabolic acidosis (pH 7.18), although in acidosis of diabetic origin the acidosis is “corrected 
by fructose infusions despite the increased production of lactic and pyruvic acids.” 


Kapvan, New York. 


Roie or Human Liver IN ASSIMILATION OF INTRAVENOUSLY ADMINISTERED FRUCTOSE. 
A. I. MenpevLorr and T. E. WetcuseLsaum, Metabolism 2:450 (Sept.) 1953. 


By means of hepatic vein catheterization the role of the splanchnic bed in the removal of 
intravenously administered fructose was determined. From 32 to 48% of the fructose was removed 
by the splanchnic bed, which converted 20 to 50% of the removed fraction to lactic and pyruvic 
acids. Less than 4% was excreted in the urine. From 36 to 49% was distributed in the total body 
water, and 0 to 30% was unaccounted for. The rates of infusion of fructose varied from 0.38 to 


1,56 gm. per kilogram per hour. Kaptan, New York. 
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UTILIZATION OF INTRAVENOUS FRUCTOSE IN DiaBeTIC ACIDOSIS AND IN A PANCREATEC- 
ToMIZED Human. W. H. and T. E. WeIcHsELBAUM, Metabolism 2:459 
(Sept.) 1953. 


Fructose was administered intravenously to nine patients with severe diabetic acidosis who 
also received insulin and, in some cases, sodium lactate. Fructose was removed promptly with 
little rise in the blood sugar when the rate of infusion did not exceed 1.9 gm. per kilogram per 
hour. When administered to a pancreatectomized woman with mild ketonuria, fructose was also 
removed promptly, but there was a corresponding rise in blood sugar. This rise could be 
abolished by 3 units of insulin. 

These observations indicate that the therapeutic use of fructose in diabetic acidosis would 
result in less hyperglycemia and glycosuria than the use of dextrose does. 


Kaplan, New York. 


Use or CORTISONE IN MALNOURISHED CHILDREN: CLINICAL Stupy. Kurt GLASER and 
Emity Freunp.icu, Pediatrics 13:439 (May) 1954. 


Twenty-five case reports of infants with severe malnutrition treated with cortisone are 
presented, and the results of this clinical experimental study are discussed. 


From tHe Autuors’ SUMMARY. 


ErFects OF VITAMIN Bw AND AUREOMYCIN ON NITROGEN RETENTION IN INFANTS. ROBERT 
Kaye, Ronatp H. CauGcuey, and WaALiLace M. McCrory, Pediatrics 18:462 (May) 1954. 


The effects of vitamin By on weight and nitrogen and electrolyte balances were studied in six 
male infants. Three of the infants were offered nitrogen intakes of approximately 1.0 gm. per 
kilogram of body weight per day and the remaining three an intake of 0.1 gm. per kilogram of 
body weight per day. 

The effects of chlortetracycline (Aureomycin) were studied by the same criteria in two of 
the infants on low nitrogen intakes. 

The authors were unable to obtain unequivocal evidence that vitamin Bw exerts a nitrogen 
anabolic effect in infants maintained on constant intakes of high and low protein content. 

Vitamin B.2 administration to the subjects on a high protein intake resulted in an increased 
urinary nitrogen excretion, which may be a reflection of an enhanced rate of conversion of 
protein into carbohydrate or fat. 

The average of the control Bs period, nitrogen retentions, and weight gains in grams per kilo- 
gram of body weight per day were 0.235 and 11.8 for the high-protein-fed subjects, and 0.011 
and 2.4 for the low-protein-fed subjects. 

Chlortetracycline did not produce beneficial effects on weight or nitrogen retention, but rather 
showed a tendency to augment fecal nitrogen losses. 

Appetite stimulation was noted in two of the six subjects given Bus. 

A nitrogen intake of 0.1 gm. per kilogram of body weight per day derived from cow’s milk 
protein approximates the minimum requirement for equilibrium in male infants under the condi- 


tions of this study. From tHe Autnors’ SumMaRY. 


Stupies ON THE UNDERNOURISHED CHILD: XI. Enzymatic AcTIvITy oF THE DUODENAL 
CONTENTS IN CHILDREN AFFECTED WITH THIRD D&GREE MALNUTRITION. FEDERICO 
Gomez, RAFAEL RAMos GALVAN, JoAguIN CraAvioTo, and SILVESTRE FRANK, Pediatrics 
13:544 (June) 1954. 


The study of the enzymatic activity in duodenal contents of 40 patients affected with third 
degree malnutrition shows that this activity was decreased, with specially low figures for lipase. 

A definite increase in enzymatic activity was discovered when the nutritional state of the 
patient improved, but no correlation was founu between the figures for serum albumin and the 
amounts of pancreatic enzymes. Neither was there any correlation found between enzymatic 
activity, appetite, and diarrhea. 

This study seems to prove there is a delay in the absorption of nonmodified protein in patients 
affected with third degree malnutrition. 
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The finding of decreased enzymatic activity in both kwashiorkor and third degree malnutri- 
tion is another reason to consider that both illnesses are only a group of syndromes caused in 
most instances by the same common factor, which is chronic undernourishment. 


From THE AuTHORS’ SUMMARY. 


DEHYDRATION IN CHILDREN. F. W. Correa, Indian J. Pediat. 21:1 (Jan.) 1954. 


Clinical and biochemical data in 30 cases of dehydration are analysed. Three groups are classi- 
fied mild, moderate, and severe. Treatment according to severity is outlined, with proper 


measures indicated to restore electrolyte balance. McGuican, Evanston. Ill 


Kwasuiorkor: A Description oF A CASE IN A BreaAst-Fep INFANT. M. GELFAND, South 
African M. J. 28:185 (March 6) 1954. 


A typical case of kwashiorkor was found in a 15-month-old infant who had been breast fed 
his whole life. Many other cases of infants still on the breast have been described, and the 
author feels that perhaps the concept of the disease as a protein lack is not true. 


McGutican, Evanston, III. 


Ca*® 1n Metaporic Investications. H. Staus, Schweiz. med. Wchnschr. 84:499 (May 1) 
1954. 


Resorption, distribution, and excretion of Ca*5 in humans and animals was determined. 
Balance studies in man were carried out using Ca‘® gluconate, with oral and with intravenous 
_ administration. For further detail the paper is to be consulted. 


AMBERG, Rochester, Minn. 


Cystinosis with AMINO-AcCIDURIA AND DwarrismM. W. ScHWARzZ, Minerva pediat. 6:1 
(Jan, 15) 1954. 


A 7-year-old girl with cystinosis was studied over a period of six months. She was born of 
parents about 50 years old, being the sixth child; one sister, the fifth child, had died at the age of 
3 years of what was apparently the same disease. The patient had developed normally for one 
year, and thereafter failed to grow as she should. She was 96 cm. tall and weighed only 12 kg. 
when admitted to the hospital. In addition to being dwarfed, she had renal (?) rickets, polyuria, 
polydipsia, proteinuria, renal glycosuria, polyamino-aciduria, and hypophosphatemia. Cystine 
crystals were found in the cornea by slit-lamp and in sections of conjunctiva, lymph node, and 


bone marrow. Hicorns, Boston. 


A ComMpaRATIVE Stupy Usinc ELECTROPHORESIS OF THE PROTEINS OF THE SPINAL FLUID 
AND OF THE BLoop. M. Gomrrato SANpDRUCCI, Minerva pediat. 6:173 (March 31) 1954. 


The blood serum and the spinal fluid of the healthy child were found by electrophoresis 
to contain proteins having the same relative proportions of albumin and alpha, beta, and gamma 
globulin. Fifteen of 17 children with meningeal disorders—meningococcus meningitis, or tuber- 
culous meningitis, or virus or syphilitic meningoencephalitis—were found to have in their spinal 
fluid an albumin: globulin ratio lower than normal, with the increase in globulin being most 
marked in the gamma fraction, somewhat less in the beta fraction, and only rarely in the alpha 
fraction. In 10 of these children, the changes in the spinal fluid proteins were iiot accompanied by 


similar changes or trend in the proteins of the blood serum. Hicctns, Boston. 


Tue Prostem or INFANT Nutrition. GUNNAR B. STICKLER and LLtoyp E. Harris, Deutsche 
med, Wehnschr. 79:923 (June 4) 1954. 


Self-regulation proved advantageous in infant feeding. The use of simple milk mixtures is 
recommended particularly with utilization of evaporated milk without addition of sugar. In 
addition, preserved fruits and vegetables are given from about the fourth month, egg yolk and 


finely divided meat later. AMBERG, Rochester, Minn. 
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IRon METABOLISM IN INFANTS: II. ABSORPTION oF Dietary Iron. Y. M. Feurtien, Acta 
pediat. 48:181 (March) 1954. 


Thirty-seven alimentary iron balances on 19 infants between the ages of 15 days and 9 
months show that these subjects ingest an average of 0.37 mg. of iron per day per kilogram of 
body weight, of which they retain an average of 0.19 mg., i. e., 53%. Within the limits of the 
amounts used in these experiments, the retention was shown to be approximately proportional 
to the intake. Within the age limits, only two zero balances and no negative ones have been 


observed. From tHe AutHor’s SUMMARY. 


IRON METABOLISM IN INFANTS: III. THE INFLUENCE OF VITAMIN C ON THE ABSORPTION 
or Iron. Y. M. Fuertven and A. LAMBrReEcHutTs, Acta pediat. 43:188 (March) 1954. 


Fourteen iron balances in seven infants from 4 to 7% months of age show no influence of 
vitamin C on the intestinal absorption of dietary iron and of small doses of ferric citrate. 


From THE AuTHoRS’ SUMMARY 


Prematurity and Congenital Deformities 


A Herepitary Factor IN CHONDRODYSTROPHIA CALCIFICANS CONGENITA. F. CLARKE 
FRASER and Jess1e Boyp Scriver, New England J. Med. 250:272 (Feb. 18) 1954. 


Chondrodystrophia calcificans congenita is a rare congenital condition diagnosed by the 
radiologic demonstration of multiple punctate calcific epiphysial deposits in an infant who may 
also have one or more of a variety of other defects. These other defects include shortening of 
the limbs, especially the proximal segments. Fiexion contractures often develop in the hips, 
knees, and elbows. Clubfoot and congenitally dislocated hips are less commonly seen. Cataracts 
and cardiac abnormalities are recorded. 

No biochemical disturbances are constantly seen with the disease, and pathologic examinations 
are described. Death occurred in half the cases recorded in the first year of life. 

Genetic analysis of the family relationships of the cases listed suggest that the disease shows 
simple recessive Mendelian inheritance. Parents of any child with chondrodystrophia calcificans 
congenita should be warned that a second or subsequent child probably has one chance in four of 
being affected. In this regard, the disease is similar to mucoviscidosis. 


WHEE Lock, Denver. 


OXYGENATION AND RETROLENTAL FIBROPLASIA. THEODORE H. INGALLS and NATESAIER 
PursnottaM, New England J. Med. 250:621 (April 15) 1954. 


The authors make the following statement: “Retrolental fibroplasia is the end stage of retinal 
vascular malformation brought on most frequently in the prematurely born infant by excesses 
of oxygen supply in the neonatal period of life.” In a well-documented review of retrolental 
fibroplasia the reasons for the validity of this assertion are given. The embryology, physiology, 
and microscopic anatomy of both the premature infant and its visuai apparatus are given along 
with a survey of the epidemiology of this disorder. Of special interest is the report of the study 
by Jefferson in Manchester, England, who found a sharp rise in the incidence of the disease 
among premature babies for whom new equipment producing high Os tensions and high tem- 
peratures was purchased and employed in the nursery. When Oz was used in minimum quantities 
and its withdrawal very carefully graded down, the number of involved babies was reduced 
to the same as when only face-mask Oz was provided. These data have made further study of 
premature infants under prolonged Os concentrations inadvisable. Obviously a useful therapeutic 
agent may have toxic limitation on its utility. 

Other factors, such as excessive warmth and humidity, electrolyte shifts, antioxidants and 
enzyme derangements, probably influence onset and severity of the condition. These factors limit 
survival, and may determine ocular or other disease in the immature fetus. The mechanism by 
which retrolental fibroplasia develops in high oxygen is postulated as histotoxic anoxia brought 
on by derangement of tissue enzymes at critical periods of fetal development. 
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In England (Birmingham) restriction of the administration of Os to infants showing 
cyanosis, and the use of an amount of Os only just sufficient to keep the infant pink, have 
abolished epidemic retrolental fibroplasia. As the incubator-induced form of the disease is 
brought under control it seems likely that a more intractable, sporadic form will emerge that is 
brought on by concatenation of circumstances involving r2peated or prolonged bouts of anoxia 
and some of the factors listed above. Wueetock, Denver. 
RENAL Response OF PREMATURE INFANTS TO ADMINISTRATION OF BICARBONATE AND 

Porassium. F. Tupvap, H. McNamara, and H. L. Barnett, Pediatrics 13:4 (Jan.) 1954. 


The observations described indicate that in the healthy premature infant the maximum rate 
of reabsorption of bicarbonate is such that, in the absence of other factors, concentrations of 
bicarbonate in serum would be stabilized at values of 24 to 26 mEq. per liter. Consequently, the 
physiologic acidosis of the premature infant cannot be explained on the basis of renal immaturity 
involving bicarbonate reabsorption, and it can be corrected by the administration of bicarbonate. 

The healthy premature infant can, under certain conditions, excrete potassium at a higher 
rate than it is filtered, indicating renal tubular secretion. The demonstration that potassium can 
be excreted rapidly by the premature infant suggests that immaturity of kidney function imposes 
no limitation in addition to the usual ones on the rate at which potassium can be given. 


From tHe AuTHors’ SUMMARY. 


Errect or ADDED CARBOHYDRATE ON GROWTH, NITROGEN RETENTION, AND RENAL WATER 
EXCRETION IN PREMATURE INFANTS. PuHiILip L. Catcacno and MitcHe I. Rustin, 
Pediatrics 18:193 (March) 1954. 


With added carbohydrate in the formula during short balance periods there resulted a better 
weight gain in premature infants both on a constant nitrogen intake and with a 19% reduction 
in dietary protein intake. 

Nitrogen retention in these premature infants was greater both when the nitrogen intake 
was greater and when the total calories, as carbohydrates, were greater. Similar changes occurred 
in sodium and potassium retentions. 

Infants fed “added carbohydrate” had a lower blood urea nitrogen level and a decreased 
urinary excretion of urea, sodium, and potassium. Thus the kidney was presented with a lower 
total osmolar load for excretion. 

The urine concentration on the various diets is a simple reflection of the load demanding 
excretion and the available expendable water. In the presence of a limited renal concentrating 
capacity, as is seen in the premature infant, a diet offering a smaller load for renal excretion 


would seem desirable. From tHe AutHors’ SuMMARY. 


ReLation BETWEEN SERUM TOCOPHEROL AND HEMOLysis IN HyDROGEN PEROXIDE OF 
ERYTHROCYTES IN PREMATURE INFANTS, JULIA B. MAcKENzIE, Pediatrics 13:346 
(April) 1954. 

The low serum tocopherol which is characteristic of premature infants fed partially skimmed 
milk mixtures is invariably associated with some degree of hemolysis of the red blood cells 
after exposure to HzOs in vitro. Wide fluctuations occur in the degree of hemolysis (9 to 98%), 
despite the constant low values found for serum tocopherol (0.2 mg. per 100 cc.). The adminis- 
tration of small daily doses of vitamin E increases the amount of blood tocopherol (approximately 
0.5 mg. per 100 cc.) to a level where no hemolysis of the red cell occurs. 

Thus it appears that in premature infants a critical level of serum tocopherol exists, above 
which complete protection against hemolysis is achieved, and below which there is invariably 
some susceptibility of the erythrocyte to the hemolytic action of hydrogen peroxide. 


From THE AUTHOR’s SUMMARY. 


Can Morguio’s Dysostosts Be SEPARATED AS A CHARACTERISTIC DisEASE Picture? 
K, Ercnensercer, Ann. pediat. 182:127 (March) 1954. 
The morbid appearances of Morquio’s dysostosis and gargoylism differ only in so unimportant 
and variable signs that it seems impossible to keep these two dysostosis forms apart. The 
author would like, therefore, not to accept these two syndromes as separate entities. We further 
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consider the subdivisions of gargoylism as inappropriate, such as early and late types, and 
recessive types, confined to one particular sex, with clear cornea, as described by Nja. The 
author considers these types as variants of one and the same illness, and for particular reasons 
the author prefers the name gargoylism, which dves not characterize the disease but after all 
reminds him more than the name of an author. Eichenberger is of the opinion that the gargoyl- 
ism is an inherited growth disturbance of the type of dysostosis multiplex and Morquio’s dysos- 
tosis with alternating symptoms in different systems of organs. Experiments have shown that, 
although no characteristic disturbances of the carbohydrate metabolism could be demonstrated, 
in the most severe cases an increased deposit of glycoprotein is responsible for the greatest 


changes. From THE AuTHOR’s SUMMARY. 


Basis oF DwarFisM. GERTRUD ZuBER, Helvet. paediat. acta 9:89 (April) 1954. 


The author reports the values of basal metabolic rate in 93 dwarfs whose height age is 30% 
or more below the chronological age. The results obtained by seven different standards are com- 
pared and summarized in a table and a figure. Two major groups may be distinguished: (1) 
Clinically well-characterized forms of dwarfism with uniformally lowered basal metabolic rate 
in hypothyroidism and in pituitary dwarfism, and with a uniformally increased basal metabolic 
rate in the Turner syndrome, in progeria and in chondrodystrophy; (2) clinically poorly 
characterized forms of dwarfism (primordial dwarfs, dyscerebral dwarfs, dwarfism as result 
of chronic internal diseases, and dwarfism of unknown etiology), and the Cushing syndrome with 
enormously varying individual and normal mean values of basal metabolic rate. 

The possible causes of the different results in the different forms of dwarfism are discussed. 
A consideration of the advantages and disadvantages of the different standards shows that an 
ideal standard of basal metabolic rate in dwarfism does not exist. It could only be constructed 
from the result of a large number of dwarfs without metabolic disturbances. 


From THE AvutTHoR’s SUMMARY. 


A Case oF MALFORMATION OF THORAX. JAIME LusriNcuHI, Rev. chilena pediat. 25:128 
(June) 1954. 

A case of congenital malformation of the thorax is shown, with absence of the greater 
pectoral on the left side, absence or deformity of the chondrocostal arcs 2.0, 3.0, and 4.0 degrees 
on the same side, modifications of the size and position of the corresponding shoulder blade, and 
limited development of the entire muscular cushion of the scapular belt. The deformity is referred 
to as the syndrome of high shoulder blade of Sprengel. A bibliographic revision is added. 


From THE AuTHOR’s SUMMARY. 


INDWELLING POLYETHYLENE TUBE IN THE FEEDING OF PREMATURE INFANTS. JYRKI 
Kauntio, Acta pediat. 43:43 (Jan.) 1954. 

Seventy-three premature infants have been fed during the first weeks of life through an 
indwelling nasal polyethylene tube. Eight of them died; the cause of death being cerebral 
hemorrhage in three cases, congenital malformation of the brain in one case, and immaturity in 
four cases. The survivors did well and the average hospitalization time was 58 days. The tube 
was left in for an average period of 17 days, the longest time being 48 days. No complications 
were encountered. The method is considered to present obvious advantages as compared with 
the ordinary gavage method and is recommended for use, particularly in the treatment of pre- 
mature infants who are very small or in good condition. 


From THE AuTHOR’s SUMMARY. 


Newborn 


NeonaTa Hepatitis. Mervyn Scuwartz, Ricnarp A. Gi-MaN, Morton Scuwartz, and 
Janet Settye, J. A. M. A. 155:557 (June 5) 1954. 
Another case of neonatal hepatitis is reported which was operated on because it could not be 
distinguished from obstructive jaundice. The diagnosis was established by finding a normal bile 
duct system and by a biopsy specimen of the liver that showed hepatitis. 


KimBatt, Evanston, 
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Errects or Vitamin D on THE SERUM CALCiUM AND PHospHHoRUS LEVELS IN INFANT 
Durinc THE First Week or Lire. J. B. Pincus, I. F. Gitrceman, A. E. Soper, and 
E. Scimerzver, Pediatrics 13:178 (Feb.) 1954. 


Vitamin D, when administered during tie first week of life to infaats fed a diet containing 
three to four times the amount of phosphorus found in human milk, tends to lower serum calcium 
levels. 

A trend toward a lower mean serum calcium and higher serum phosphorus levels was noted 
in the breast-fed infants receiving 600 U. S. P. units of vitamin D daily as compared with the 
series of infants receiving breast milk only. Peon tun 


Restinc PuLMONARY WatTeER Loss IN THE NEWBORN INFANT. J. M. D. Hooper, I. W. J. 
Evans, and THomas STAPLETON, Pediatrics 18:206 (March) 1954. 


The present study was undertaken to determine the amount of the pulmonary water loss in the 
resting newborn baby. Observations were made on 24 normal newborn children placed in a body 
plethysmograph. A mask was made to fit over the face so as to leave a small dead space between 
the nostrils and mouth on the one hand and the tubes for collecting the water in the expired air 
on the other. Air was sucked through the system and the water absorbed by anhydrous magne- 
sium perchlorate. The pulmonary water loss was proportional to the minute volume. There 
was an approximately linear relationship between the minimal daily water loss from the lungs 
and the body weight. The minimal daily water loss from the lungs was calculated to be 
8.6 gm. per kilogram of body weight (range 6.4 to 12.3), accounting for 30% or more of the 
minimal daily insensible loss from lungs and skin. 


NEONATAL TETANY IN Two SipLincs: Errect OF MATERNAL HyPERPARATHYROIDISM. R. 
Lee Watton, Pediatrics 18:227 (March) 1954. 

Two infant siblings with neonatal hypocalcemic tetany are described. The subsequent medical 
investigation of the mother of these infants revealed primary hyperparathyroidism due to an 
adenoma. 

The occurrence of tetany in premature, Negro, or breast-fed infants, or in a severe form in 
any infant, should lead one to suspect hyperparathyroidism in the mother. 

Review of the literature reveals an apparently increased incidence of stillbirths, miscarriages. 
and premature births in mothers with primary hyperparathyroidism. 

From THE AuTHOR’s SUMMARY. 


INTELLIGENCE QUOTIENTS OF CHILDREN RECOVERED FROM ERYTHROBLASTOSIS FETALIS SINCE 
THE INTRODUCTION OF EXCHANGE TRANSFUSION. RicHARD Day and Miriam S. HAINgEs, 
Pediatrics 13:326 (April) 1954. 

A second group of 68 infants with hemolytic disease and their unaffected siblings has been 
added to that previously published. These infants had their disease in the years 1947-1951. Those 
thought to be severely ill (41) were treated with a single replacement transfusion. The others 
(27) were given small transfusions or no treatment. 

In contrast with the children treated prior to 1947 whose mean I. Q. (Stanford-Benet) was 
11.8 lower than that of their unaffected siblings, the present group had a depression in I. Q. of 
only —6.13 (p-0.01). The seeming improvement was probably not occasioned by the inclusion 
of mild cases that would have beer missed in earlier years, since exclusion of mild cases to the 
extent of half the series leaves the remainder with less of a depression in I. Q. than was found 
in the earlier study. It is tempting to suppose that replacement transfusion protected the central 
nervous system, but statistical analysis shows that the improvement in outcome has a probability 
value of only 0.07; that is, there is 1 chance in 14 that the apparent improvement is not real. 

The degree of jaundice was found to be significantly related to the depression in I. Q. 
Analysis of the degree of anemia yielded equivocal results. The 11 children who were rated 
severely ill by both criteria of severe jaundice and severe anemia had an I. Q. which averaged 
23.1 points below that of their siblings. 

Arthur and Merrill-Palmer total scores and hearing tests disclosed no deficiencies. 


From THE AuTHOoRS’ SUMMARY. 
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STUDIES OF THE IMMUNOLOGY OF THE NEWBORN INFANT: VI. BactertostaTic AND Com- 
PLEMENT ACTIVITY OF THE SERUM. JOsEPH Dancis and Hans W. Kunz, Pediatrics 
13:339 (April) 1954. 


The bacteriostatic activity of the serum of infants was compared by an in vitro test with that 
of older children and adults in an attempt to explain the infants’ increased susceptibility to 
septicemia. 

The serum of newborn infants at birth has a bacteriostatic activity against Escherichia coli 
comparable to that of older persons. This property is lost during the first weeks of life. It 
reappears in some infants in a few months and is usually present after one year of age. 

The bacteriostatic activity of premature infant serum follows closely that of the full-term 
infant. 

The complement activity of 9 of 11 sera from premature infants fell within the range found in 
normal adult sera. Experiments using guinea pig serum as a source of complement also indicate 
that the poor bacteriostatic activity of premature infant serum is not the result of deficient 
complement activity. This is probably also true of the full-term infant. 

Experiments with gamma globulin indicate that a deficiency in this serum fraction is at 
least partly responsible for the poor bacteriostatic performance of premature infant serum. 

Concurrent bacteriostatic tests with Esch. coli, Neisseria catarrhalis, and Salmonella sp. (Type 
Derby) suggest that the ability to inhibit one organism is usually paralleled by the ability to 
inhibit the others. 

The possible nature of the bacteriostatic substances is discussed. 


From THE AutTHOoRS’ SUMMARY. 


Stupies ON ErytHrosiastosis Due to ABO Incompatipitity. Davip Hsta 
and Sypney S. GeL.is, Pediatrics 13:503 (June) 1954. 


Detailed clinical and laboratory data have been presented on 21 infants with hemolytic 
disease due to ABO incompatibility. 

A careful survey in one newborn service over a six-month period showed that there were 11 
cases of hemolytic disease due to ABO incompatibility, as compared to seven cases of hemolytic 
disease due to Rh incompatibility, suggesting that the disease occurs with greater frequency 
than has been hitherto reported. 

No one test is available which can in every case be absolutely diagnostic of the disease. 
The criteria useful in suggesting the diagnosis are listed. Practically, the presence of a major 
blood group incompatibility between infant and mother with a negative Coombs test, clinical 
jaundice in the first 24 hours, and a serum bilirubin level of more than 10 mg. at 24 hours or less 
is sufficient to make the diagnosis in the absence of manifest infection. 

The same criteria for treatment as applied to Rh hemolytic disease should be applied to 
hemolytic disease due to ABO incompatibility, in the light of our present knowledge. 


From THE AuTHORS’ SUMMARY. 


CHEMICAL HEMOSTASIS IN THE NEWBORN INFANTS OF DtaBeTtic Motuers. Georce H 
Lowrey and Bruce D. GranaM, Pediatrics 18:527 (June) 1954, 


With the increased incidence of diabetic women reaching the child-bearing ages and their 
fertility being improved as a result of the use of insulin, there will be an increase in the number of 
newborn infants of diabetic mothers. Except for better control of diabetes in the mother, there is 
no known method to reduce the infant mortality rate, which remains very high, approximately 
30%. Likewise there is at present no completely adequate explanation for this poor prognosis 
The present study of the blood electrolyte balance was undertaken to elucidate certain points 
in the physiology of the newborn infant of a diabetic mother. The 11 infants studied had 
extremely variable plasma chloride and total base levels and a high proportion of these had an 
uncompensated acidosis with a lowered blood pH when compared with the normal newborn 
infant. The high plasma COs tension indicates that ventilatory control of this factor was lacking, 
whether the fault be central or pulmonary. Furthermore, there appears to be a direct correlation 
between the degree of acidosis and the severity of the abnormal clinical picture present. The 
exact cause of this acidosis is not at present clear. From tHe Autnors’ Summary. 
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Herpes SimpLex oF THE NEWBORN INFANT. C. Epste1n and L. Crovucn, 
Pediatrics 13:553 (June) 1954. 
A case of herpes simplex infection in the newborn infant is reported. No neutralizing antibody 
was found in the patient’s serum at 10 or 24 days, Dut a neutralization index greater than 64,500 
was found at 116 days. From THE AuTHors’ SUMMARY. 


Controt or INFECTIONS IN THE Newsorn. A. F, HARDYMENT, Canad. M. A. J. 70:379 
(April) 1954. 

Observation of results following three techniques of skin care in the newborn nursery are 
reported. Far better results were obtained by anointing babies with a 1% hexachlorophene lotion 
than 1% ammoniated mercury or simple cleansing of excess vernix with sterile mineral oil. 

McGuticGan, Evanston, II. 


NeEwsorn INFECTIONS AND BREAST ABSCESSES OF STAPHYLOCOCCAL ORIGIN. JEAN F. WEBB, 
Canad. M. A. J. 70:382 (April) 1954. 

Epidemic outbreaks of maternal breast abscesses have been observed, and it is felt that these 
are of hospital origin. Large numbers of carriers of an epidemic strain are not necessary for 
the spread of the infection. Most infection is spread by cross infection among infants. If such 
outbreaks occur, a carrier study should be done immediately to identify the source. 

Control of the outbreak consists of removal of infected infants, use of antibiotics with infants 


in the hospital, and probably use of detergents containing hexachlorophene. 
McGuiGan, Evanston, III. 


FETAL AND NEONATAL ANOXIA IN RELATION TO OBSTETRICAL ANALGESIA. L. G. B. CumpPston, 
M. J. Australia 1:327 (Feb. 27) 1954. 


Factors relating to possible fetal anoxia in various types of anesthesia are discussed. The 


author points out the dangers of various methods in common use and suggests that spinal anal- 
gesia may be of wider use, though it subjects more babies to forceps deliveries. The author’s 
aim is to stimulate greater interest and thought among anesthetists in obstetrical anesthesia. 


McGuicGan, Evanston, III. 


CHLORAMPHENICOL IN GASTRO ENTERITIS OF THE NEW Born. K, C. CaupHurRI and AMALA 
RAMCHARAN, Indian J. Pediat. 21:16 (Jan.) 1954. 


Forty-seven cases of gastroenteritis were treated with chloramphenicol, and 45 cases were 
used as control. Improvement was more rapid in the treated groups. No specific enteric 


pathogens were isolated. McGutcan, Evanston, III. 


Nata Day Deatus. E. P. Wooprow, South African M. J. 28:268 (March 27) 1954. 


The author summarizes the study by Bundesen regarding natal day deaths in Chicago, and 
presents tables showing comparable reductions in mortality over a period of 40 years in Chicago 
and Capetown. The figures from Capetown show a greater decrease in non-European neonatal 
deaths than in Chicago, while European deaths were not as greatly decreased. 


McGuiGan, Evanston, III. 


APPLICATION OF THE METHOD OF ARTIFICIAL HIBERNATION. M. Lacome, J. CHABRuN, T. 
Boreav, and G. Davin, Etudes néo-natal. 3:3 (March) 1954. 


The authors have adopted the use of hibernation based on two ideas. First, the idea that 
difficulty in oxygenation of the blood dominates the physiopathology of the newborn infant, 
causing difficulties during the first hours of life, and, second, that the physiopathology of artificial 
hibernation opposes in principle, point for point, the observed difficulty in oxygenation resulting — 
from a cause other than an irreversible central nervous system lesion. In the newborn infant 
manifesting difficulty in oxygenation there are three difficulites; (4) insufficient pulmonary 
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oxygenation, (B) altered oxygen distribution to the tissues, and (C) coincidental increased need 
for oxygen by anoxic tissues and particularly the central nervous system centers. For adequate 
therapy, one must (1° facilitate pulmonary oxygenation, (2) maintain the equilibrium of the 
arteriocapillary net to assure good distribution, and (3) diminish oxygen requirements. By 
employing conventional methods, one can alter only the first consideration by using incubators 
with oxygen. 

The theoretical possibilities of “artificial hibernation” are twofold, first, the action of the 
reuroplegic mixture and of cold on the arteriocapillary system in protecting the organism against 
shock, and, second, the direct or indirect action of chlorpromazine (Largactil) on the basal 
metabolism while producing a hypothermia, thus decreasing oxygen requirements by two methods. 
Experimental studies in animals give definite evidence that this method protects against blood-loss, 
shock, and anoxia. The newborn infant presents some special problems. The premature infant 
does not manifest any defense against colds. The term infant has the ability to raise his body 
temperature, but no sensitive regulatory mechanism until the beginning of the second week. 
Theoretically, then, it would be possible to lower the temperature of the premature infant without 
having to block his reactions to cold, while with the term infant, the inhibition of these reactions 
would be necessary. The first observation showed that by the lowering of body temperature to 
34 C. with chlorpromazine the infant was calm, did not shiver, and had a definite amelioration 
of vasomotor equilibrium. A second infant demonstrated that lowering the temperature to 34 C. 
from the moment of birth for several days is compatible with life. 

Chlorpromazine (Largactil) is used almost uniquely for artificial hibernation, though Phen- 
ergan has been employed occasionally alone or in combination with chlorpromazine. The dosage 
of chlorpromazine is from 1 to 2 mg. per kilogram of body weight per 24 hours. The authors 
administer it to the newborn infant by regular subcutaneous injections spaced 40 minutes apart. 
The total daily dose is diluted with 9 cc. of saline solution or 5% glucose in water, and placed in 
a penicillin-type flask, 0.25 cc. being administered employing an insulin or tuberculin type syringe. 

The infant, under continuous administration of the neuroplegic ceases to regulate his temper- 
ature and is maintained at 33 C. by being placed nude in an incubator regulated at 27 to 28 C. 
A constant surveillance is indispensible, not only of temperature, but also of his comportment, 
facies, and respiration. 

The dehibernation demands an even more careful surveillance. In general, the authors com- 
mence the dehibernation at the end of 24 to 48 hours, rarely the third day, but never later. The 
principle is to diminish progressively both the frequency and dosage of injections. Habitually 
one stops at 36 C. and waits for the spontaneous return to normal. 

The authors have hibernated four general groups of infants; those suffering from “shock,” 
some premature infants, newborn infants with hemolytic diseases undergoing an exsanguination 
transfusion, and a miscellaneous group of infants for diverse reasons. Fourteen infants have 
been hibernated for conditions of “shock” consisting of intense cyanosis, respiratory difficulty, or 
alterations of tonus; seven have survived. Of 282 premature infants and 95 twins, 46 infants 
have been hibernated for reasons similar to those of the first group as well as for chronic anoxia; 
13 have survived; 60 infants undergoing exsanguination transfusion have been hibernated with 
12 deaths, 11 of which were associated with extremely severe hemolytic disease. Of the 
miscellaneous indications, 6 were hibernated because of familial history of death of the infant 
hours to days after birth of all previous pregnancies; all survived. Three infants suffering from 
severe toxic conditions including a staphylococcic pneumonia were hibernated, but all died. 
Two other infants were hibernated because of poor general condition; one died and one survived. 


From THE AuTHORS’ SUMMARY. 


ASPECTS OF ADRENAL AND Pituitary FuNcTION IN THE NEWBORN INFANT. H. HELLER, 
Etudes néo-natal. 3:31 (March) 1954. 


Newborn infants excrete amounts of cortical steroids in the urine which, on some criteria, 
are comparable with those in adults. The importance of estimations in blood or plasma are 
stressed in view of results in animals, which show not only quantitative but also qualitative 
changes in the excretion of various cortical principles in the first weeks after birth. The “fetal 
zone” on the human adrenal needs further investigation in connection with the question of the 
source of the 17-ketosteroid excretion by the newborn. No clear indication for “physiological” 
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adrenocortical hypofunction in the newborn has been obtained from the study of plasma sodium 
and potassium concentrations, the blood urea or blood glucose levels, or the water metabolism. 
The adrenal cortex of the newborn infant responds to corticotropin (ACTH), but it remains to 
be shown whether it responds to the same degree as that of the adult. The adrenogenital syn- 
drome is briefly discussed, including the hypothesis that the secretory pattern in fetal adrenal 
hyperplasia is an “exaggeration” of the physiological one and dependent on the antenatal date 
at which the condition develops. 

The adrenocorticotrophic factor influences the adrenal cortex before birth and there is the 
suggestion that the anterior pitiuitary of the newborn infant responds to stress. However, the 
quantitative aspect of corticotropin secretion by the newborn infant requires further study. 

The response of newborn infants to the ingestion of water and to dehydration is described and 
the fact is stressed that the newborn child appears to be unable to concentrate its urine to the 
same degree as the adult. The possibility of an inadequacy of neurohypophysorenal mechanism at 
birth is discussed under three headings; namely, that of an insufficiency of hormone production, 
insufficiency of hormone release, and insufficiency of renal tubular response. A discussion of the 
syndrome of “congenital nephrogenic diabetes insipidus” follows. 


From THE AutTHOR’s SUMMARY. 
PROCONVERTIN CONTENT IN THE BLOOD OF NEWBORN FULL-TERM AND PREMATURE INFANTS. 


S. van Cevacp, M. M. P. Pautssen, J. C. Ens, C. A. M. vAN DER MeErJ, P. VERSTEEG, 
and E. T. B. Verstercu, Etudes néo-natal, 3:53 (March) 1954. 


In a number of full-term newborn infants the proconvertin content of the blood was examined 
with and without administration of vitamin K. Next to the physiological hypoprothrombinemia 
a physiological hypoproconvertinemia is present, wihch is favorably influenced by administration 
of vitamin K. 

In 39 premature infants, the values obtained for the proconvertin content of the plasma during 
the first weeks of life were, generally speaking, much smaller than those found in full-term 
infants. In premature infants the influence of the administration of vitamin K upon the procon- 


vertin content of the plasma was less pronounced than in full-term infants. These findings are 
thought to be related to the higher degree of immaturity of the liver in premature infants during 
the first weeks of life. 

The possible significance of the proconvertin content for a hemorrhagic diathesis in the 
newborn is discussed. 

In the umbilical cord blood the proconvertin content is greatly decreased; at the end of the 
pregnancy it is greatly increased. Sacer ens 
Loss or WEIGHT IN THE NEWBORN INFANT DurING THE First WEEK OF LiFe. URBAN 

Furunyjetm, Etudes néo-natal. 3:93 (June) 1954. 


In order to elucidate if there is any correlation between the mechanism of labor or the labor 
pains and the weight loss in newborn infants during the first few postnatal days, Furuhjelm 
compared infants delivered spontaneously with infants delivered by Caesarean section. Among 
the latter, distinction was further made between infants whose mothers had had and had not 
had labor pains before operation. The weight loss as a percentage of the birthweight is of the 
same magnitude in the groups of spontaneous delivery and of Caesarean section with pains, 
while the infants delivered without labor pains lost more weight, and regained their birth weight 
more slowly. The differences are statistically significant. It seems as if the weight loss were 
influenced by the labor pains during delivery, while it is of no moment whether the infant is 


delivered per vias naturales or by Caesarean section, 
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News and Comment 


GENERAL NEWS 


Specialists Certified by The American Board of Pediatrics, Inc.—The following 
physicians were certified as specialists by The American Board of Pediatrics, Inc., in Chicago, 


on Oct. 8, 9, and 10, 1954. 


Adams, Paul, Jr., Minneapolis. 

Allen, Richard Reed, La Grange, Il. 

Ambuel, J. Philip, Columbus, Ohio. 

Anderson, Homer A., Washington, D. C. 

Apell, Melvin George, Oshkosh, Wis. 

Bass, Richard R., Columbus, Ga. 

Beck, Stanley M., Jr., Wyandotte, Mich. 

Bisanar, James Milton, Arlington, Va. 

Boder, Elena, Los Angeles. 

Bundy, Walter Edward, Jr., Richmond, Va. 

Cap, Thaddeus Walter, Chicago. 

Chalfant, George A., Upland, Calif. 

Cochran, Hiram D., Tucson, Ariz. 

Cohen, Robert, Easton, Pa. 

Cornwell, Forest A., Dallas, Texas 

Cosby, Lewis Franklin, Johnson City, Tenn. 

Crawford, Stanley Everett, Jackson, Tenn. 

Crittenden, William Cunningham, Birmingham, 
Ala. 

Cunningham, J. Robert, Salt Lake City. 

Davis, Edward Garland, Jr., Richmond, Va. 

Dones, Eloisa Munoz, Rio Piedras, Puerto 
Rico. 

Downey, William Stephen, Jr., New Bedford, 
Mass. 

Doyle, John Lewis, Grand Rapids, Mich. 

Draney, Thomas E., Kansas City, Mo. 

Dunker, John Samuel, Olney, III. 

Ebel, Eugene Henry, Jr., St. Louis. 

Feinberg, Donald L., Brooklyn. 

Font, Eduardo Mirabal, Hamilton Air Force 
Base, Calif. 

Foscarinis, Rosa, New York. 

Gaber, Ben, Oak Park, Mich. 

Gardner, Leon Philip, Joliet, Ill. 

Giffin, Allyn B., St. Petersburg, Fla. 

Govern, Frank W., Fort Benning, Ga. 

Gregg, Robert H., Hawarden, Iowa. 

Hartman, John F., Buffalo. 

Haynes, Ormond L., Fairmount, W. Va. 

Jenkins, Margaret Quante, Charleston, S. C. 

Johnson, R. Reed, Denver. 

Korones, Sheldon Bernarr, Memphis. 

Korry, Myron, Champaign, III. 

Lee, Chi Hao, Corpus Christi, Texas. 


Leppo, N. Erkki Albert, Duluth, Minn. 

London, Richard Lawrence, Huntington, W. 
Va. 

Lumpkin, John Gibson, Jr., Detroit. 

McDermott, Mary V., Detroit. 

McHenry, Thomas, Pittsburgh. 

Marx, Kurt, Rochester, N. Y. 

Mones, Marvin I. Silver Springs, Md. 

Morrison, Samuel Slemmons, Danville, Pa. 

Mundie, Donald R., Evanston, Ill. 

Newman, Harvey M., III, Gainesville, Ga. 

Nolan, Kenneth S., Elmhurst, Ill. 

O'Donnell, John J., Fort Belvoir, Va. 

Oliver, William J., Ann Arbor, Mich. 

Owings, Richard S., Columbia, S. C. 

Price, P. Clift, Austin, Texas. 

Rhea, James Wendell, Columbus, Ga. 

Rhein, Henry Chaim, New York. 

Ross, Oliver H., Port Arthur, Texas. 

Sell, Sarah H. Wood, Nashville, Tenn. 

Shuman, Vilda, Waycross, Ga. 

Smith, George Andress, Springfield, Ohio. 

Stanford, C. Cooper, Memphis. 

Starr, Harlan, Rome, Ga. 

Sterrie, Norman Anderson, Minneapolis. 

Stewart, William Cooper, Jr., Kalamazoo, 
Mich. 

Stool, Sylvan E., Lubbock, Texas. 

Strang, Ruth H., New York. 

Stuhler, John D., Wauwatosa, Wis. 

Tan, Charlotte T. C., New York. 

Tayebi, Hooshang, Cincinnati. 

Thompson, Lawrence Carson, Mansfield, Ohio. 

Tramer, Arnold, Baltimore. 

Vann, Robert Lee, Winston-Salem, N. C. 

Waisman, Harry Aaron, Madison, Wis. 

Walker, Mary Elizabeth, Decatur, Ga. 

Weidman, William H., Rochester, Minn. 

Weir, Gloria Jane, Baton Rouge, La. 

Whitney, Nathaniel Ruggles, Jr., Rapid City, 
S. Dak. 

Wiese, John Levering, Grand Rapids, Mich. 

Wise, George Warren, Jr., Prairie Village, 
Kan. 

Wolf, Stanley I., Washington, D. C. 


841 


J 


A. M. A. AMERICAN JOURNAL OF DISEASES OF CHILDREN 


PERSONAL 


Appointment for Dr. Harry Medovy.—Dr. Harry Medovy, previously Associate Professor 
of Pediatrics at the University of Manitoba Faculty of Medicine, has been appointed Professor 
and Head of the Department of Pediatrics at that University following the retirement of Dr. 
Bruce Chown. 


Appointment for Dr. Robert B. Lawson.—Dr. Robert B. Lawson, formerly Professor 
of Pediatrics and Chairman of the Department of Pediatrics of the Bowman Gray School of 
Medicine of Wake Forest College, has been appointed Professor of Pediatrics and Chairman of 
the Department of Pediatrics of the University of Miami School of Medicine, Coral Gables, Fla. 
Clinical teaching has started for third-year students of the University of Miami in the Jackson 
Memorial Hospital. The Variety Children’s Hospital of Miami, Fla. is also affiliated with the 
pediatric department in its educational program. 


ANNOUNCEMENTS 


Coming Examinations to Be Held by The American Board of Pediatrics, Inc.—The 
American Board of Pediatrics, Inc., will hold written examinations at selected places on Friday, 
Jan. 14, 1955. This is the only written examination which will be given during 1955. The oral 
examinations will be held at: 

New Haven, Conn., Dec. 3, 4, and 5, 1954 
New Orleans, March 4, 5, and 6, 1955 
Detroit, April 8, 9, and 10, 1955 

New York, June 10, 11, and 12, 1955 
Chicago, Oct. 7, 8, and 9, 1955 

Washington, D. C., Dec. 2, 3, and 4, 1955 


CORRECTION 


In the Directory of Pediatric Societies in the October, 1954, issue of the A. M. A. AMERICAN 
Journat or Diseases OF CHILDREN, the list of officers of the American Medical Association, 
Section on Pediatrics, was incorrectly given. The correct list of officers is as follows: 
Chairman—William Weston Jr., 1428 Lady Street, Columbia 1, S. C. 

Vice Chairman—Thurman B. Givan, 115 Remsen Street, Brooklyn 2, N. Y. 
Secretary—W yman C. C. Cole, 3001 West Grand Boulevard, Detroit 2, Mich. 
Delegate—Woodruff L. Crawford, 321 West State Street, Rockford, Ill. 


Representative to Scientific Exhibit—F. Thomas Mitchell, Le Bonheur Children’s Hospital, 
Memphis 5, Tennessee. 
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Respiratory rate instantly 
adjustable, clearly indicated. 


Applies positive or negative 
pressures, or both. 

No chafing, constricting “air 
seals,’’ maximum patient 
comfort. 


No oppressive weight on 
patient . . . cuirass indepen- 
dently supported on bed. 
Covers anterior torso only... 
patient's extremities freely 
accessible for nursing care or 
therapy. 


Tracheotomy area always 
free. 


Instant changeover to man- 
val operation if power fails. 


and intercostals ...both!... 


pati among the many virtues of the Technicon- 

Huxley Respirator is the amplitude of ventilation 
it provides for a non-confining apparatus. Because it 
affects the entire anterior torso, with pressure brought 
to bear on both diaphragm and intercostals, it 
achieves a new degree of ventilating efficiency hith- 
erto thought visionary with a compact, lightweight 
apparatus. 

That is why it has so completely captured the 
imagination of those who have seen it working . . . 
why, in the few short months since its introduction, 
it is already being widely used. Word gets around 
fast when anything so badly needed so ably fills 
the need! 


Perhaps you haven't seen the Technicon-Huxley 
Respirator in actual operation. Our concise 
descriptive brochure is the next best thing. It's 
yours for the asking. Write 


CONITECH, LTD. 
215 East 149 Street, New York 51 


respirator 


PATENTED 


because it affects diaph 
A.M.A. Council accepted. 
i 
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contains no lead.. 


NEW! Non-Toxic Enamel 


... FOr Children’s Furniture & Toys 


This new, high quality enamel is non toxic. Both the pigments and the driers used in its manufacture 
are lead-free. Packaged in one-half pint cans in 4 colors and white. Retail Price, One Dollar. 


CAUTION: NOT TO BE TAKEN INTERNALLY * DRY FILM 


mane BY MCDOUGALL-BUTLER CO,, Inc. - Buffalo 14, New York 


MAKERS OF FINE PAINTS, VARNISHES AND ENAMELS SINCE 1887 


THUMBSUCKING 


since infancy caused this 4 year old's malocclusion. 


THUM broke the habit and teeth returned 
to normal position in 9 months. 


TRADE MARK 


Get Thum at your druggist or surgical dealer. Pre- 
scribed by physicians for over 20 years. 
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ARE READILY TOLERATED AND DIGESTED 


C- COW'S MILK FAT. 
H-HUMAN MILK FAT 
V -VARAMEL FAT 


BUTYRIC AND OTHER PALMITIC AND 
CAPROIC ACIDS FATTY ACIDS STEARIC ACIDS 


Varamel provides approximately 85% of its fatty acid com- 
position in the more readily tolerated and digestible range 
(as shown in the fat chart above). This compares with 57% 
for cow’s milk fat and 70% for the fat of human milk. 


The fat composition of Varamel is only one of the reasons 
why this product is used so successfully in feeding the term 
newborn infant, the premature infant, and the older infant 
who does not “handle” butterfat. 


Because Varamel is a high-quality* evaporated-type milk 
containing no added sugar, it may be used in the same 
manner as any evaporated or bottled milk. 


Varamel is ethically promoted and ethically distributed. 


THE BAKER LABORATORIES, INC., Cleveland 3, Ohio 3 

Plant: East Troy, Wisconsin « Division Offices: Atlanta, 

Dallas, Denver, Greensboro, N. C., Los Angeles, San 
Francisco, Seattle 


*Made from Grade A milk (U.S. Public Health 
Service Milk Code) which has been modified by 
replacement of the milk fat with animal and 
vegetable oils and by the addition of vitamins 
ond iron. No carbohydrate has been added. 


j ig’ 
‘ 
4 


*Specially processed non-diastatic 
malt extract neutralized with po- 
tassium carbonate. In 8 oz. and 16 
oz. bottles. 


Send for Samples 
and Literature 


Borcherat 


MALT SOUP 
Extract* 


A gentle laxative modifier of milk. One or two table- 
spoonfuls in the day's formula—or in water for breast 
fed babies—produce a marked change in the stool. 
SAVES DOCTOR'S TIME, TOO! 
Fewer phone calls from anxious mothers. Malt Soup 
Extract is merely added to the formula. Prompt results. 
Easy for mother to prepare and administer. Does not 
upset the baby. 


BORCHERDT MALT EXTRACT CO. 
217 N. Wolcott Ave. & Chicago 12, Ill. 


HEART 
DISEASE 


an indiscriminate 
killer, 


touching 


the young 


or old WRITE To: 


The “well-informed” patient can help you, by 
helping himself. For reliable information on this subject, 
have your patients read; 


HEALTHY HEARTS 

A collection of Hygeia articles: The War Against Heart Dis- 
eases Still Rages, Hearts in the Breaking, Preventing Heart 
Attacks, Heart Diseases of Middle Life. 

20 pages, 20 cents 


STROKE 


In relation to overweight, hardening of the arteries, high blood 
pressure, blood clots, diabetes. 

by William W. Bolton 

8 pages, 15 cents 


HEART ATTACK 


Covering types of attacks, symptoms, relief and heart diseases. 
by Walter Modell 
12 pages, 15 cents 


A KITCHEN FOR THE “TAKE-IT-EASY" COOK 


Designed for the cardiac housewife, but the work-saving ideas 
can be applied in any kitchen. Illustrated. 

by Anna May Wilson 

16 pages, 20 cents 


BUREAU OF HEALTH EDUCATION 


AMERI 


CAN MEDICAL ASSOCIATION 


535 NORTH DEARBORN - CHICAGO 10 
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ST.JOSEPH 
* ASPIRIN « 
FOR CHILDREN 


Mavered— 


(% usual SP. 
five grain tebier.) 


@ Seven years of constantly growing use by thousands of physicians and 
millions of mothers afford overwhelming proof that St. Jeseph 
Aspirin For Children is a specialized aspirin tablet of outstanding acceptance 


whenever salicylic therapy is indicated in infancy and childhood. 


Physicians are finding St. Joseph Aspirin For Children: 


; 1 Easy to give 
2 Pleasant to take 


S T. JO SEPH Therapeutically Effective 


ASPIRIN 


FOR CHILDREN A Palatable Aspirin Tablet of Unique Excellence 


if you have not received samples, write to MEDICAL DIRECTOR, Plough, Inc., Memphis, Tennessee 
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For those 


who are 


on the 


threshold of engagement 


or marriage 


THE AGE OF ROMANCE 


by Thurman B. Rice, M.D. 

Training for a happy home life . . paths to un- 
popularity . . planning for parenthood . . the 
ideal honeymoon . . makiig a happy home. 

43 pages, 25 cents 


GETTING READY FOR MARRIED LIFE 


by Howard Dittrick, M.D. 

For the engaged person who has begun to 
seriously consider the responsibilities of mar- 
riage . . from personal problems to venereal 
diseases. 

28 pages, 20 cents 


(MORE HELP FOR CHILDLESS COUPLES 


by Joseph D. Wassersug 

Two case histories to help convey information 
on “new techniques,” organic and psychologic 
blocks to conception, and sterility. 

8 pages, 15 cents 


114+. for adults concerned with the instruction of the young people 


THE WORD YOU CAN'T SAY 


by Hannah Lees 

Emotional and physical causes of masturbation 
in relation to family, friends, normalcy and 
worry. 

8 pages, 15 cents 


THOSE FIRST SEX QUESTIONS 

by Thurman B. Rice, M.D. 

How to acquaint the curious pre-adolescent with 
the subject of reproduction in a truthful and 
wholesome manner, 

43 pages, 25 cents 


THE STORY OF LIFE 


by Thurman B. Rice, M.D. 

For boys and girls 10 years of age, telling them 
how the young come to plants, cold-blooded ani- 
mals, domestic animals and human parents. 

36 pages, 25 cents 


HOW LIFE GOES ON AND ON 


by Thurman B. Rice, M.D. 

To help teenage girls prepare for their careers 
of motherhood . . . progressing through dates, 
engagement and marriage. 

44 pages, 25 cents 


THESE PAMPHLETS OFFER HELP IN THE CHALLENGE OF 
ADJUSTING TO THE SEXUAL SIDE OF LIFE 


BUREAU OF HEALTH EDUCATION 
AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN - CHICAGO 10 


Enclosed find $ for the pamphlet(s) checked at 


the side. 
NAME 


A COMPLETE CATALOGUE OF 


() THE AGE OF ROMANCE, 25 CENTS 

(] GETTING READY FOR MARRIED LIFE, 20 CENTS 
() THE WORD YOU CAN'T SAY, 15 CENTS 

(C) MORE HELP FOR CHILDLESS COUPLES, 15 CENTS 
() THE STORY OF LiFe, 28 CENTS 

C) THOSE FIRST SEX QUESTIONS, 25 CENTS 

() How LiFe GOES ON AND ON, 28 CENTS 


C] A.M.A, PUBLICATIONS ABOUT YOUR HEALTH, FREE 


PUBLICATIONS ABOUT YOUR HEALTH WILL BE SENT TO YOU UPON REQUEST 
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the economy of good growth 
uncomplice'ed development 


SIMILAC POWDER — physiologic food during the first year of life— 


To assure sound growth and reduce many of the complications commonly encountered in the 
first year of life, the full, balanced Similac formula provides: fat, protein and carbohydrate 
closely approximating the content of human breast milk in quality and quantity; a full com- 
plement of known essential vitamins in adequate amounts; an adjusted mineral content; 
a soft, fluid curd with zero tension, assuring rapid and easy digestion. 


SIMILAC POWDER-—stable in price ... an economy in feeding — 


With food costs at or near an all-time high, the price of Similac has remained relatively 
constant since 1923. Similac with its complete modification and added vitamins is virtually 
the same in price as vitamin-supplemented whole-milk feeding — and in many instances actu- 
ally affords greater economy. 


SUPPLIED: 
Tins of 1 lb., with 


SIMILAC 


concentrated 
There is no closer equivalent to the milk of healthy, well-nourished mothers ary — 


tur, 


M & R LABORATORIES, Columbus 16, Ohio 


measuring cup. 
Similac is also 
available as 
% 
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New ...for allergic infants... 


A NUTRITIONALLY 
UNEXCELLED 
FORMULA 


LIQUID SOBEE 


HYPOALLERGENIC SOYA FORMULA FOR INFANTS 


Liquid Sobee is far more than a mere “soybean milk." 

COMPARATIVE CALORIC It is a well balanced infant formula designed to promote optimum 
DISTRIBUTIONS growth and development in infants who cannot take milk. Liquid 
Sobee® does not cause the diarrheas so often associated with “milk 

substitutes.” Well tolerated even by young infants, it can be prescribed 


Recommended 
jae | Age without hesitation for temporary or prolonged use. 


Liquid Sobee's caloric distribution is based on authoritative 
recommendations for infant formulas—not on the proportions of milk. 
The infant is assured a generous intake of protein of high biologic 
value. Protein-sparing and caloric needs are met with well tolerated, 
easily metabolized fat and adequate added carbohydrate. 


Typical Seen ie: Mead's new and dramatically different processing methods 

“soybean milk’’ i i 
preparation aie See prevent the usual destruction of important natural B vitamins and 
amino acids. Liquid Sobee contains 4.8 mg. iron per quart of normal 


dilution. 


Physically auperion,.. caay G 


© Tastes good ...no “burned” flavor 
© Looks good . . . light and appealing 


Easy to pre; Liquid Sobee to 1 poallergenic formula 


MEAD JOHNSON & COMPANY EVANSVILLE, INDIANA, U.S.A. MEAD) 
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Guardian 
Against 


As A result of the nationwide 
enrichment of bread, the average 
American consumes notably more 
thiamine, riboflavin, niacin, and iron.' 
Enriched bread has thus served as a 
vigilant guardian against beriberi, 
ariboflavinosis, pellagra, and iron- 
deficiency disease.” 

According to calculated values, the 
food supply of the nation during 
1942-1948 provided 25 per cent more 
thiamine, 10 per cent more riboflavin, 
15 per cent more niacin, and 14 per 
cent more iron than it would have 
without the nationwide enrichment of 
bread and flour.** 

In consequence of this nutritional 
enhancement of the nation’s food 
supply, enriched bread has been a 
material aid in improving national 
nutritional health.?*** 

Enriched bread also supplies 
important amounts of high-grade 
protein, calcium, and nutrient energy. 


Its protein, comprising flour protein 
and milk protein, contributes signif- 
icantly to sound growth and tissue 
maintenance. 


. Groggins, P.H.: The High Price of Eating Well, 
J. Agr. & Food Chem. 1:1124 (Nov. 25) 1953. 


. Sebrell, W.H., Jr.: Trends and Needs in Nutri- 
tion, J.A.M.A. 152:42 (May 2) 1953. 


. Nutrients Available for Consumption per Capita 
per Day, 1909-1948, United States Department 
of Agriculture, Miscellaneous Publication 694, 
1949. 


4. Jolliffe, N.: The Pathogenesis of Deficiency 


Disease, in Jolliffe, N.; Tisdall, F.F., and Can- 
non, P.R.: Clinical Nutrition, New York, Paul 
B. Hoeber, Inc., 1951, Chap. 1. 


. Flour and Bread Enrichment, 1949-50, The Com- 
mittee on Cereals, Food and Nutrition Board, 
National Research Council, 1950. 

. Sherman, H.C.: The Nutritional Improvement 


of Life, New York, Columbia University Press, 
1950, pp. 86-87, 


The Seal of Acceptance denotes that the nutritional statements 
made in this advertisement are acceptable to the Council 
on Foods and Nutrition of the American Medical Association. 


AMERICAN BAKERS ASSOCIATION 


20 NORTH WACKER DRIVE 


CHICAGO 6, ILLINOIS 
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To supply vitamins 
essential to development 
of normal bones, muscles, tissues, teeth, 
in milk dispersible form without the 
likelihood of producing allergic reactions: 


Drisdol and Drisdol with A are con- 
venient and pleasant to administer 
to infants and children. They diffuse 10,000 units of vitomie 
completely in milk...do not impair (250 wunits per drop 
its flavor...do not separate, float or 
adhere to bottle or glass...may be 
given in other liquid or solid foods. 
Since they are pure synthetic vitamins, 
they are not likely to produce allergic 
reactions. 
DRISDOL, bottles of 5, 10 and 50 cc. 
DRISDOL with Vitamin A, bottles of 10 and 50 cc. 


WINTHROP-STEARNS INC. of synthetic” vitemn ar “units vitor 
New York 18, N. Y. * Windsor, Ont. ond 1250 units, vitamin A per erat 


Orisdol, trademork reg. U.S. Pot. Off, 
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